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22 Megohm 
Input Impedance 



12.000 Hour Continuous 
Battery Life 



Audible Continuity 
On-Off Switch 

True RMS Select Switch 

tor ac only or ac + dc 



Insta-Ohms Visual 
Continuity Indicator 





In-Circuit Resistance 
Measurement 

200 Low Resistance 
with Zero Adjustment 



10 Ampac/dc 

1500Vdc/1000Vrms 

Overload and 

440 Vdc/Vrms Resistance 



Temperature Probe Input 
t-20°Cto+1265°C} 



In-Circuit Diode/ 
Transistor Test Function 



Introducing the TECH 360 

DMM. Never has it been 
so easy to do so much for 

so little. 



Beckman's TECH 360 bench/ 
portable DMM puts unmatched 
capability and convenience at your 
fingertips. 

You can select from 8 functions 
and 31 ranges with one turn of the 
single selector switch. 

On or off the bench, you can 
accurately measure all complex 
waveforms with True RMS AC func- 
tions. Extend resistance measure- 
ment to 1/100 ohm resolution. Read 
temperatures from — 20° C to 
1265 °C. Perform continuity checks 




quickly, with audible and visible 
indications. Measure up to 10 amps 
without adding special adaptors. 
All with 0.1% basic Vdc accuracy. 

12,000 hour battery life 

Designed for ultimate ease of 
operation, the TECH 360 delivers 
12,000 hours continuous service (up 
to 4 years of normal use) from stan- 
dard heavy-duty batteries. You'll 
never have to search for power out- 
lets or contend with ground loop 
errors. The expense of rechargeable 
battery packs 
is eliminated. 



The TECH 360 is available 
for just $289 (U.S. only), including 
batteries. The companion TECH 
350 (without RMS and temperature 
measuring capability} is priced 
at $229. 

For information on the com- 
plete line of Beckman DMMs and 
accessories, call your local distrib- 
utor today. For the one nearest you 
call: (714) 993-8803 or write 
Beckman Instruments, Inc., Electro- 
Products Group, 210 South Ranger 
Street, Brea, California 92621. 



Convenient storage and multiple viewing angles 
are featured in the new line of Beckman bench/ 
portable DMMs. 
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MOST POWERFUL 



There's a danger. And this invisible menace 
will affect nearly everybody reading this ad. 

The danger is pollution -but not the ordinary 
kind. In fact, ten years ago, we didn't have this 
new kind of pollution. Let us explain. 

Ten years ago. cars didn't have catalytic 
converters. Today, these catalytic converters 
"grind up" the car exhaust into particles so 
small they form micron soot, and micron soot 
is so fine, it can be easily absorbed into your 
lungs. Even the EPA has stated, "Because it is 
so fine, such soot particles stay longer and 
cause more damage in the respiratory tract." 

Ten years ago, homes were able to 
"breathe" or exchange air between the out- 
doors and indoors four or five times a day. 
Today, with our well-insulated energy-consci- 
ous buildings our homes literally create and 
trap pollution that we breathe unwittingly. 

OTHER PROBLEMS 

There are other problems too. Add the daily 
soot, dust, smoke and other impurities in the 
air and you've created pollution problems 
even worse than they were ten years ago -so 
bad in fact that environmental groups are 
especially concerned over this new "time 
bomb" lurking in our environment. 

But American ingenuity hasn't been sitting 
still. A rash of small devices containing char- 
coal filters with fans and selling for around $30 
have titerally flooded the market. The problem 
is that these devices only remove particles 5 
microns or larger. Today's micron soot is one 
micron or smaller. Cigarette smoke for exam- 
ple is 2 to 3 microns or smaller. 

70,000 UNITS SOLD 

In 1978, JS&A introduced the negative ion 
generator in a national advertising campaign 
and sold over 70,000 units. It was a device that 
cleaned the air by electrostatically removing 
particles even smaller than one micron. Hos- 
pital bum centers soon began using com- 
mercial versions of the negative ion generator. 

Removing sub micron particles from the air 
was very important, but there was also a sur- 
prising second benefit. The unit added neg- 
atively charged ions to the air. 



Fresh Air 
Bubble , 

Surround your body or your work place with 
ion-controlled fresh air in America's first 
bipolar electrostatic home precipitator. 



Theunitmeasumsonly2"x4 "x 7" and its 

black and wood grain styling will fit into most decor. 



We've all felt the effects of negative ions 
after a thunderstorm. When you take a deep 
breath, the air smells good and you feel good. 

The opposite is true of positive ions which 
can be found in polluted environments, air 
conditioned office buildings and in auto- 
mobiles. Many scientists believe that positive 
ions make you feel moody, depressed, irrita- 
ble and restless. A negative ion generator 
cancels out the positive ions and fills the air 
with negative ions. 

AN EXPERIMENT 

When you blow smoke into an inverted glass 
bowl and put it over an ion generator, the 
smoke immediately vanishes. Or if you place 
the ion generator in an odor-filled room, the 
room soon smells fresh. 

It was these experiments that really con- 
vinced the public that the JS&A ion generator 
was a valuable new home appliance. Soon the 
market was flooded with competitive ion gen- 
erators. Many were not as efficient as JS&A's 
first model. Some emitted very few ions and 
one actually emitted dangerous levels of 
ozone. JS&A conducted independent labor- 
atory tests and publicized the results which 
showed that JS&A's unit was indeed the best. 

That's the history. But like any new tech- 
nology, there's sure to be improvements. The 
first ion generator produced negatively 
charged ions which attached themselves to 
the pollutants and then fell to the ground. You 
ended up with clean, fresh air but also dirty 
rugs and walls. 

In winter, the units created electrostatic 
discharges which can be uncomfortable when 
touching a doorknob or someone else. 

CONTROLLED ION ENVIRONMENT 

So American scientists created an ion 
genera to ru si ngabipolaremitterwhichemitsa 
balanced amount of negative ions to create a 
controlled ion environment. One emitter pro- 
duces negative io ns and th e othe r contro Is a n d 
shapes those ions to create an ion bubble. 

The end result is a unit which leaves just the 
right amount of negative ions in a large room, 
attracts the pollution particles and deposits 



them on a beautiful wooden collector while 
keeping your floors and walls free of dirt. 
You're actually placed in a fresh air bubble 
while you work, sleep or relax and with no 
uncomfortable electrostatic charge. But wait, 
there's more. 

We'll enclose with each unit, a white paper 
filter which you can place over the wooden 
collector. If the white paper is not blackened 
with micron soot after only ten days, please 
send your unit back for a full refund and we'll 
also refund your $4.00 postage and handling. 
And you can make that test anytime within 30 
days after you receive your unit. 

The white filter test will prove just how dirty 
your environment really is and it will also prove 
the effectiveness of the Fresh Air Bubble -the 
most powerful ion product sold today. 

We urge you to try the Fresh Air Bubble in 
your home or office. Put one on your desk or in 
any smoke-filled room. Notice the refreshing 
difference in your work environment. Take it 
home and plug it in next to your bed. Chances 
are, you'll want to buy another one before our 
30-day trial period ends. 

When you order the unit, we'll send you the 
Fresh Air Bubble complete with instructions 
andaoneyearlimited warranty. Then plug it in 
and leave it run all day and night. The cost to 
run the unit is only a few cents per day. 

The era of the bipolar electrostatic precip- 
itator as a home appliance is here. Order the 
best unit available at no obligation, today. 

To order, send a check or money order to 
the address below or credit card holders call 
toll free 800 228-5000. (In Nebraska call 800 
323-6400.) When ordering, please use the or- 
der number (shown in parenthesis) for faster 
service. Please add $4.00 for postage and 
handling and III. residents add 6% sales tax. 
Fresh Air Bubble $89.95 (705ORE01), 

PRODUCTS 
THAT 
THINK 

Northbrook, 111.60062 
©JS&A Group, lnc.,1982 




One JS&A Plaza, 
(312)564-7000 



Why use their flexible discs: 

Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua, 
Scotch, Shugart, Syrtcom, 3M, Verbatim or Wabash 

when you could be using 

MEMOREX 

high quality error free discs? 

CE quant. 

100 price 

Product Description Part # per disc (S) 

8" SSSD IBM Compatible (128 B/S, 26 Sectors) 3062 2.09 

8" SSSD Shugart Compatible, 32 Hard Sector 3015 2,09 

8" SSDD IBM Compatible (128 B/S, 26 Sectors) 3090 2.74 

8" DSD D Soft Sector (Unformatted) 3102 3.14 

8" DSDD Soft Sector (1 28 B/S, 26 Sectors) 31 1 5 3.34 

8" DSDD Soft Sector (1 024 B/S, 8 Sectors) 31 04 3.34 

8" DSDD Burroughs B-80 Comp., 32 Hard Sector 3092 3.34 

5%" SSSD Soft Sector (Unformatted) 3401 1 .94 

5 1 /4" SSDD Soft Sector w/Hub Ring 3481 2.34 

5Va" SSDD 10 Hard Sector w/Hub Ring 3483 2.34 

5W SSDD 1 6 Hard Sector w/Hub Ring 3485 2.34 

5W DSDD Soft Sector w/Hub Ring 3491 3.09 

5W DSDD 10 Hard Sector w/Hub Ring 3493 3.09 

5 1 A" DSDD 16 Hard Sector w/Hub Ring 3495 3.09 

SSSD = Single Sided Single Density; SSDD = Single Sided Double Density 
DSDD = Double Sided Double Density 



Memorex Flexible Discs.. .The Ultimate in Memory Excellence 



o 

O 

rr 

h- 

o 

LU 
-I 
«JJ 

6 

Q 

< 

CE 



Quality 

Memorex means quality products thai you can depend 
on. Quality control at Memorex means starting with the 
best materials available. Continual surveillance through- 
out the entire manufacturing process. The benefit of 
Memcrex's years of experience In magnetic media pro- 
duction, resulting, for instance, in proprietary coating 
formulations. The most sophisticated testing proce- 
dures you'll find anywhere in Ihe business. 

100 Percent Error Free 

Each and every Memorex Flexible Disc is certified to be 

1 00 percent error free. Each track of each flexible disc 

is tested, individually, to Memorex's stringent standards 
of excellence. They test signal amplitude, resolution, 
low-pass modulation, overwrite, missing pulse error 
and extra pulse error. They are torque-tested, and 
competitively tested on drives available from almost 
every major drive manufacturer in the industry includ- 
ing drives that Memorex manulacturers r Rigid quality 
audits are built into every step of the man manufacturing 
process and stringent testing result in a standard of 
excellence that assures you, our customer, of a quality 
product designed for increased data reliability and 
consistent top performance. 

Customer- Oriented Packaging 
Memorex's commitment to excellent does not stop 
with a quality product. They are proud of their flexible 
discs and they package them with pride. Both their 
packaging and their labeling have been designed with 
your ease of identification and use in mind. The desk- 
top box containing ten discs is convenient for filing and 
storage. Both box labels and jacket labels provide full 
information on compatibility, density, sectoring, and 
record length. Envelopes with multi-language care and 
handling instructions and and color-coded removable 
labels are included. Awrtte-protect feature is available 
to provide data security. 

Full One Year Warranty— Your Assurance of Quality 
Memorex Flexible Discs will be replaced free of charge 
by Memorex if they are found lo be defective in materials 
or workmanship within one year of the dale of purchase, 
Other than replacement, Memorex will not be respon- 
sible for any damages or losses (including consequential 
damages) caused by Ihe use of Memorex Flexible 
Discs- 



Quantity Discounts Available 
Memorex Flexible Discs are packed 10 discs to a 
carton and 1 cartons to a case. Please order only in 
increments of 100 units for quantity 100 pricing. We 
are also willing to accommodate your smaller orders. 
Quantities less than 100 units are available in incre- 
ments of 10 units at a 10% surcharge. Quantity 
discounts are also available. Order 500 or more discs 
at the same time and deduct 1%' 1,000 or more saves 
you 2%; 2,000 or more saves you 3%; 5,000 or more 
saves you 4%; 1 0,000 or more saves you 5%; 25,000 or 
more saves you 6%; 50,000 or more saves you 7% and 
100,000 or more discs earns you an 8% discount off our 
super low quantity 100 price. Almost all Memorex 
Flexible Discs are immediately available from CE. Our 
warehouse facilities are equipped to help us get you 
the quality product you need, when you need it. If you 
need further assistance to find the flexible disc that's 
right for you, calf the Memorex compatibility hotline. 
Dial 800-538-8080 and ask tor the flexible disc hotline 
extension 0997. In California dial 800-672-3525 ex- 
tension 0997 Outside the U.S.A. dial 408-987-0997, 

Buy with Confidence 

To set Ihe testes I delivery from CE oi your Memorex Flexible 
Discs, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax, 
Written purchase orders are accepted From approved govern- 
ment agencies and most well rated firms at a 30% surcharge 
(or net 30 oil ling. All sales are subject to availability, acceptance 
and verification. All sales are final Prices, terms and- speci- 
fications are subject to change wilhaul notice. Out of stock 
Hems will be placed on backorder automatically unless CE is 
Instructed differently. Minimum order $50.00. international 
orders are invited with a $20 .00 surcharge for special handling 
In addition lo shipping charges. All shipments are F.O.B. Ann 
Arbor, Michigan. No COD'S please. Non- certified and foreign 
checks require bank clearance. 

Mail orders to: Communications Electronics, Box 1C02. 
Ann Arbor, Michigan -113106 U S.A Add £3.0-0 per case or 
C-ariiLil-cas& of 100 8-mch discs or $6.00 per case or partial 
case of 100 5Vi-inch mini-discs IcrU-P-S- grounts shipping and 
handling in lhe continental U.S.A If you have a MasterCard or 
Viae card, you may call anytime and place a credit card order. 
Order toll-free in the U.S. Call anytime fiOO-521-441 4. ■■" you 
|l you are outside the U-S- or in Michigan, dial 31 3-994-4444. 
Order your high quality, error free Memorex discs today- 
Copyright *1©fl2 Communications Electronics' 



High Quality 
Error Free 






VISA 



Moite-rC orti . 



Order Toll- Free! 
(800)521-4414 

In Michigan (313) 994-4444 
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For Data Reliability — Memorex Flexible Discs 
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COMMUNICATIONS 
ELECTRONICS" 



Computer Products Division 

854 Phoenix o Box 1 002 □ Ann Arbor, Michigan 46 1 06 U.S.A. 

C a 1 1 TO L L F R E E [800 1 S 1 1 - 44 1 4 o r o ii tin! » U. 5 . A . ( 3 1 3 1 9 04-4444 
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Electronics 

Electronics publishers since 1908 



THE MAGAZINE FOR NEW 
IDEAS IN ELECTRONICS 



July 1982 Vol. 53 No. 7 



SPECIAL FEATURE 



49 VIDEO AMD HANDHELD GAMES: 

A buyer's guide to electronic games 

50 Videogame History 
55 Magna vox Odyssey 
58 Astrocade 

60 Mattel Intelttvision 

63 Atari 

66 Actlvlslon 

67 Kenwood KVA-500 Audio/Video Enhancer 
69 Handheld and Tabtetop Games 
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43 SPEECH SYNTHESIZER 

Add a voice to your projects with just 5 IC's. L. Steven Cheairs 

77 SATELLITE TV RECEIVER 

Part 3 — Testing and alignment procedures concludes this 3-part 
construction article, David Becker 



4 VIDEO ELECTRONICS 

Tomorrow's news and technology in this quickly changing industry. 
David Lachenbruch 

12 SATELLITE/TELETEXT NEWS 

The latest happenings in communications technology. 
Gary H. Arlen 

72 HOW TO DESIGN ANALOG CIRCUITS 

Designing circuits using special-purpose diodes, 
Mannie Horowitz 

BO PULSE GENERATORS 

The correct tesi setup for using pulse generators, 
Charles Gilmore 



41 NEW IDEA 

An adaptor for your meter. 

84 HOBBY CORNER 

More on electronics tor youngsters. Earl "Doc" Savage, K4SDS 

92 STATE-OF-SOLID-STATE 

A dual low-noise, high-performance op-amp. Robert F. Scott 



VIDEO 96 SERVICE CLINIC 

Expect the unexpected. Jack Darr 

96 SERVICE QUESTIONS 

Radio-Electronics' Service Editor solves technician's problems. 

RADIO 38 COMMUNICATIONS CORNER 

A new design for a high-selectivity audio filter. Herb Friedman 

EQUIPMENT 26 Sabtronics 8000 Frequency Counter 
REPORTS 32 Osborne 1 Computer 



DEPARTMENTS 14 Advertising and Sales Offices 106 New Books 
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COMPONENTS 



180 Advertising Index 

14 Editorial 

139 Free Information Card 

16 Letters 

111 Market Center 



102 New Products 
6 What's News 



ON THE COVER 

A behind-the-scenes look at the 
Radio-Electronics Videogame 
Testing Laboratory. Many long 
hours were spent gathering data for 
this month's special section on 
video and handheld electronic 
games. For an overall look at what's 
available in video and handheld 
games, turn to page 49. 






A7-1 


^> 


A6^ 




A5^ 




M-i 




A3-^ 






MS52164 




aM 




61"-* 




02 J» 




03^- 




GND-!^ 





A8 
A3 
A12 



?fi 



18 



14 



CS1 (A13) 

A10 

A11 
-08 
-07 
-06 

05 



15-04 



SPEECH SYNTHESIZER uses this ROM and 4 
mora IC's. For the complete construction de- 
tails, turn to page 43, 
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OUT 



PIN DIODES are Just one of the many specialized 
diodes covered In this month's Installment of 
the analog-design series. The story starts on 
page 72, 
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As a service to reader. Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments. ^ 
Because of possible variances in the quality and condition! of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper qq 
functioning of reader-built projects based upon or from plans or Information published In this magazine. w 
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DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 








HERE 

COME THE 

COMPONENTS 



The buzzword for TV equipment this fall is going to be "component," as almost every brand is 
at least beginning to get involved in video components, or modular video, a field pioneered by 
Sony's Profee/ series, (See left photo above.) Joining Sony in the component video field last 
year was Teknika, a brand handled by some department stores. 

The first of the new wave of video components is being introduced by Sanyo (see right 
photo above) under the name " Pro-Ponent." Sanyo's initial entry is a 19-inch monitor with a 
claimed resolution of 360 lines and a built-in 5-watt-per-channel stereo amplifier. A digital TV 
tuner with remote control is an accessory, as is a pair of loudspeakers. Other companion 
pieces include a video-component rack and a complete stereo audio-system. The Sanyo 
Pro-Ponent system carries rather high suggested retail prices — $600 for the monitor alone— 
but is expected to be widely discounted. Many other brands will be introducing "component 
video" in the next couple of months, but the term is expected to refer to a wide variety of 
different configurations; it will be used to describe everything from a conventional portable TV 
with a video jack on the back to a portable VCR outfit consisting of a recorder, tuner/timer and 
camera. 



DON'T COUNT 
DISCS OUT 



Pioneer Video, which bought out IBM's and MCA's interest in the optical (LaserVision) disc 
system, had intended to produce the discs in Japan, but ran into several snags— including the 
fact that the Japanese government refused admission of master tapes of not-very-racy 
movies which did, however, contain some nudity. Instead, Pioneer ended up buying the 
former IBM-MCA Disco Vision plant in Carson, Cal., which had been plagued by yield prob- 
lems. Pioneer will install a "clean room" production facility there, similar to the one in its 
Japanese plant. 

RCA, meanwhile, says that its CED Setectavision system has been successfully launched, 
and that its only mistake was in overconfident sales forecasts which weren't met. The 
company now says it will concentrate its efforts on introducing new titles in an attempt to 
convince the public that the Setectavision CED videodisc system is here to stay, and that it 
may adopt a "Preview" program, similar to the successful rental programs in the prerecorded 
videocassette field. Stereo-sound CED players and discs are also due to be introduced at 
midyear. 



VCR 
PRICES FALL 
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Because of hot competition and Japanese overproduction, some of the best bargains in 
history are now available in videocassette recorders. Sanyo reduced the suggested list price 
of an electronic-tuned Beta recorder by $1 00 to $499.95, making it the first VCR to be offered 
at a list price below $500 — although even such major brands as RCA and Panasonic are 
occasionally being advertised below $500 for low-end models. The Japanese overproduction 
combined with a slight recession-induced slowdown here has resulted in massive inventories 
at the time new models are being introduced. Thus, virtually every brand is offering dealers 
bargains, which largely are being passed on to consumers. Despite the sales slowdown, 
buying in this year's first quarter was some 40% ahead of the same period last year, and the 
pace is expected to accelerate in the fall. But for now, and through the summer, VCR prices 
are the lowest they've ever been — and possibly the lowest tor quite a while. R-E 






Super Scanner— the Ideal 
Base Antenna for 
Sophisticated 
Emergency Operations 

For isolating and pinpointing the origin 
of emergency or commercial CB com- 
munications, there's nothing to com- 
pare with The Antenna Specialists 1 
MSI 19 Super Scanner. This unique 
antenna is both a superb omnidirec- 
tional antenna with tremendous 5.75 
dB gain and, with the twist of a knob, a 
high performance beam exhibiting 8.75 
dB gain — like increasing your power 
seven times. It lets you search with the 
omni mode, then zero in for maximum 
range and clarity with the beam mode — 
all done instantaneously and electroni- 
cally. The Super Scanner weighs just 17 
pounds, is quite simple to assemble and 
is complete except for standard 50 ohm 
coax cable. 




A/S Tri-Band Antenna 
Helps Get the Most Out of 
Your Scanner 



Many scanner operators, especially 
those who have a serious purpose for 
their equipment, have discovered that 
the built-in whip antenna furnished 
with the radio simply cannot provide 
the range necessary to cover all the 
land mobile stations in their area that 
might be vitally important to their 
network. This is especially true in sub- 
urban and rural areas, or where porta- 
ble radios are widely used. The Antenna 
Specialists Co. offers a wide selection 
of special antennas for monitor use, 
both base and mobile. Although some 
professionals and hobbyists prefer to 
install separate antennas for VHF and 
U H F coverage, most find the MONR3 1 
triband model entirely satisfactory and 
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_jnr»a specialists co. presents the latest advance in 
Lrmance antennas for professional CB communications 



A lormuia race car and A/S's new Model M -7 1 Formula- 1 are more afike 

than you'd guess The engineering strategy is identical: continually refine 
a proven basic design, within a set of strict operating parameters such as 
electromagnetic propagaton and transmitter power, with one objective: 
MAXIMUM POSSIBLE PERFORMANCE. 

That's Formula^, the drrect descendani of A/S's original classic base- 
loaded tow-band mobte police antennas, and the culminasion of over 25 
years of conlmuous design development. Bom for performance, built to 
last Formula- 1 is today's new state-of-the-art in mobile GB antennas 



* PnBCBton-wound,*Blflf-prOD< Big Momma"" type colli Cool running 
-jtlGO reserve power factor, Lifetime burnout guarantee 

* Factory tuned tor general use: set -straw uMra-fine luning 

* Longer wh'P for more- "raacTi" 

* 17-7 ph storMess stoat whip, Taper-ground to minima* ranges robbing 
wind doflecjion at tog rway speeds. 

■ Ann-stoic whip oaHrp far less noise, boflar safety 

* New quanorjum quidc-dtsconnflct. Life tasted over 2.500 limes. 

* 17' pre-assetneted cable, moatura in -hne connector tef 
■ssylnwdMon 

* Concur ■ forming protectee mounting gasket tor l.nisned appearance 

* Complete hurdv/ere 1w botfi root-top or imnfc-to-mounlOTB 

* 5 -year kmriBd warranty. 

FormubJ performs ike a formula should and overtakes anything etie 
on the roads. Available now from vour C6 dealer 



the antenna specialists co. 

I Support your local REACT Team... Wb do! 

ft rh*mcwr Of THhV AUftn Qroup 

12435 Euclid Avenue, Cleveland, Ohio 44106 • Canada: A. C. Simmonds & Sons, Ltd, 




very easy lo handle and install. This 
unit is a high performance professional 
grade antenna that covers not only low 
band, high band and UHF but the "T* 
band as well, through 5 1 2M Hz. Both 
the whip and 65" radials are finest 
stainless steel construction, and the 
slim, durable phasing coil is weather- 
proof. It comes complete with SO-239 
receptacle (coax cable not furnished). 

A/S Professional 
Antennas Just the 
Ticket for GMRS 
Applications 

If you're into GMRS, youll be inter- 
ested in t wo m od e Is fro m The Antenna 
Specialists Company's extensive line of 
professional land mobile antennas that 
are especially suitable for typical 




GMRS applications. The ASP-705 
Super Base Commander* is a high per- 
formance UHF collinear fiber glass 
unit exhibiting a minimum of 10 dB 
gain (RS329) and accomodating 250 
Walts RF power (500 Watts with 
optional pigtail). Bandwith is 20 MHz 
(450-470 MHz). The antenna is wind 
rated at 128 M PH with a safety factor 
of 1 .65. For mobile applications series 
ASPR660 is recommended for high 
performance, low profile configuration 
and lots of mounting options including 
roof, trunk lip, magnetic and cowl. 
Two precisely phased % wavelength 
collinear radiators provide 5 d B gain at 
the horizon. 
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CIRCLE 11 ON FREE INFORMATION CARD 



WHAT'S NEWS 



Listener-selected 
radio news service 

A business news service, 
Dowalert, that permits the subscri- 
ber to select only the type of news 
desired is being put into service by 
Dow Jones Radio 2, a subsidiary of 
Dow Jones, Inc. 

The programming originates 
from studios near Princeton, NJ, 
and is beamed by satellite to FM 
stations in various cities. Those 
stations relay the coded transmis- 
sions to specially designed, pri- 
vate-frequency receivers. The sys- 
tem was scheduled to begin last 
month (May), with service in the 
Boston and Philadelphia areas; 
service in other cities is also 
planned. 

Each receiver is provided with a 
keypad and memory storage for up 
to 1 0,000 codes. To set up the re- 
ceiver, the subscriber looks up the 



code for a desired topic, presses 
memorv access, the 4-digit code 
for the desired subject, and enter. 
The subscriber may select any 
number of topics. 

With the control set to auto- 
matic, the receiver will turn on 
when information on any of the de- 
sired topics is transmitted; it can 
also record the reports for play- 
back later. On monitor, the receiv- 
er is always on so that the subscri- 
ber can listen continuously to ev- 
erything transmitted. 

Solar generator to power 
new French satellite 

AEG-Telefunken has an- 
nounced that it is designing a solar 
generator system for a new French 
satellite, SPOT, that is scheduled 
to go into earth orbit in 1984. The 
satellite will examine the Earth's 





TH E DO W A L ERT REC Et VE R tu r ns on on ly du ri n g broadc a sts of interest to th e 
listener. A built-in recorder allows those broadcasts to be played back at a 
later time. 



THE FRENCH SATELLITE, SPOT, will 
be powered by an AEG-Telefunken 
solar generator. 

surface with two special-purpose 
cameras. Their object is to locate 
areas that would be suitable for 
agriculture or forestry, as well as to 
monitor water levels and predict 
crop production. 

The solar generator to power the 
satellite will measure 16 square 
meters (about 19 square yards) 
and is made up of 2- x 4-cm (0.8- 
x 1.6-inch) solar cells. When com- 
pleted, the generator will cost over 
2 million dollars and supply one 
kilowatt of power. 

The generator will bestowed in a 
narrow box during the launch, and 
will be extended fully as soon as 
the satellite reaches orbit. The so- 
lar paddles will be directed auto- 
matically toward the sun at all 
times. 

Video sales to double 
within next five years 

The consumer electronics in- 
dustry will double its growth in 
both unit and dollar sales over 
the next five years, Jack K. Saut- 
er, group vice president and 
general manager of RCA's Con- 
sumer Electronics Disivision, 
told a press conference early 
this year. 

Mr. Sauter expects the princi- 
pal video products of the indus- 
try — television receivers, VCR 
products, videodisc players, and 
video software— to go over $10 
billion in retail sales this year, to 
expand beyond $15 billion in 
1985, and escalate to more than 
$26 billion by the end of the de- 
cade. The predicted growth of 



the industry is due to two basic 
elements, according to Mr. 
Sauter. 

One of those is the growth of 
the number of video sources 
that will be available to U.S. tele- 
vision households, including the 
videodisc, the VCR, home com- 
puters, video games, cable TV, 
satellite broadcasting, and others. 

The other, the continued 
growth of the industry's basic 
product — color television, will 
be stimulated by many new tech- 
nological developments. "We 
will see new automatic features, 
sophisticated remote control, 
new design configurations, op- 
portunities in specialty-type 
television — projection TV and 
monitors — as well as true stereo 
sound," said Mr. Sauter. 



QUBE cable Installs 
computerized telephone 

A computerized telephone sys- 
tem, designed to provide quick and 
efficient customer service to the 
55,000 subscribers of the Warner 
Amex QUBE cable system of Col- 
umbus, OH, has just been in- 
stalled. 

"It not only allows us to handle 
the communications needs of our 
large number of subscribers more 
efficently," a QUBE spokesman 
said, "but we will also be able to 
analyze how we can serve them 
better. For instance, if we need 
more manpower at certain times of 
the month, this phone system will 
tell us." 

To that end, the computerized 
system is able to analyze call 
volume and route traffic to custom- 
er service representatives with a 
minimum of delay. Diagnostic sys- 
tems provide instant readouts in 
such vital areas as call-volume 
handling (including the time spent 
for each transaction), length of 
time on hold before assignment to 
a customer service representative, 
and complete statistics on aban- 
doned calls. 

Warner Amex Cable Com- 
munications operates 146 sys- 
tems in 27 states, servicing more 
than 900,000 subscribers. It also 
operates three satellite networks 
delivering programming across the 
United States. R-E 
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This man is looking for 

AN ELECTRONIC 



Join him in the incredible world of 
electronics with NRI's all-new training 
in the career of the future. . . 
Electronic Design Technology. 
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It's an electronic world we live 
in. And the designers of electronic 
circuits, controls, and systems are 
the people who are shaping it. Take 
your place in this exclusive company 
with this exciting new training from 
NRL 

You can learn Electronic De- 
sign Technology at home, in your 
spare time. Without quitting your 
job, tying up your evenings at night 
school, or wasting gas travel 
ing to classes. Because NRI 
comes to you, makes you a 
class of one with a complete 
effective, low-cost learning 
program designed exclusively 
for home study You get it all. . . 
at your convenience. 

Hands-On Training 

NRI trains you for action 
You get real-life experience 
that builds priceless confidence, 
gives you working knowledge 
of lab practices and techniques. 
It's all built into the NRI Design 
Lab® a complete combination of 
equipment, hardware, training, 
and reference materials. You'll de- 
sign your own circuits from the very 
beginning, progressing from basic 
passive networks through key cir- 
cuits like power supplies, amplifiers, 
oscillators, digital and logic circuits, 
phase-locked loops 
and more. You'll move 
on to linear and digi- 
tal integrated circuits, 
the heart of modem 
electronic equipment. 
You'll prototype your 
designs and verify 
operation, learning 
professional test and 
measurement proce- 
dures as you progress. 



Professional Equipment 
Included 

All the way, you work with 
professional-quality instruments like 
the Beckman 6-function, 26-range 
LCD digital multimeter. It gives you 
fast, accurate measurements of volt- 
ages, currents, and resistances, even 
forward voltage 
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Training includes NRI Design Lab, 
Beckman digital multimeter, Texas Instruments 
scientific calculator that you use and keep. 

drops across in-circuit diodes 
and transistors. 

You'll breadboard your de- 
signs on the unique NRI Circuit 
Designer. It features built-in multi- 
ple power supplies, variable signal 
generator, logic switches and LED 
indicators. It handles almost any 
circuit you can design. . .linear and 
digital integrated circuits as well as 
discrete components such as tran- 
sistors and diodes. 

Analysis and design work is 
speeded with the Texas Instruments 
TI-30 scientific calculator. This en- 
gineer's instrument includes full 
trigonometric functions, logarithms, 
square root, squares, powers, mem- 
ory, and more. All this fine equip- 
ment is part of your training, yours 
to keep and use in your work. 



NRI Fast-Track Training 

This is the unique NRI lesson 
concept that simplifies and speeds 
learning. From the very basics to 
advanced, state-of-the-art elec- 
tronics, each lesson is especially pre- 
pared for individualized instruction. 
Each subject is covered fully and 
thoroughly, but extraneous material 
is eliminated, language is clear and 
to the point, organization is 
logical and effective. From 
Fundamentals of Electronic 
Circuits through Microproces- 
sors, your lessons are designed 
with you in mind. 

No Experience 
Necessary 

You don't have to be an 
engineer (or even a college stu- 
dent) to succeed. High school 

% graduates with some algebra 

• handle it without any trouble. 
We start you at the beginning, let 

> you advance just as quickly as 
you're ready. We even include the 
NRI Math Refresher Module to 
help you brush up on your math 

and teach you any new concepts 

you may need. 

Free Catalog, 
No Salesman Will Call 

Our free, 100-page catalog 
gives you all the details, including 
lesson outlines, equipment specifica- 
tions, and career opportunities. Send 
for it today and find the break- 
through for your future. If card has 
been removed, please write to us. 



NRI SCHOOLS 

McGraw-Hill Continuing 
Vj Fj [Hi Education Center 
frlijfr 3939 Wisconsin Ave. 
■ ■HlM Washington, DC 20016 
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SATELLITE/TELETEXT NEWS 



GARY ARLEN 

CONTRIBUTING EDITOR 



MULTI-BEAM 
ANTENNA 



Hughes Communications, the Hughes Aircraft satellite subsidiary which plans to launch 
several birds for cable programming, has developed a system to modify earth stations 
so that they could pick up simultaneous reception from two adjacent satetlites. The 
cost for the add-on feature would be about one-third the expense of build ing a second 
earth station. It involves replacement of single antenna feeds with a duai-beam feed 
system. Signals from each satellite are reflected off the parabolic surface of the anten- 
na to the duai-beam feed center, which is suspended from an adjustable support 
structure. That permits the earth station to pick up signals from as many as 48 trans- 
ponders on two birds if the necessary receivers are in place. - 

The dual-reception equipment will become particularly handy by 1983, when 
Hughes' Galaxy I goes up; it is slated for anorbital slot of 135° West Longitude, right next 
to Satcom lll-R. which is at 131°. 



GIANT LEAP 
FOR DBS 



The FCC has decided that it will consider eight proposals for Direct-Broadcasting Satel- 
lite systems. A total of 14 DSS proposals were submitted to the FCC last year, but the 
Commission ruled that six of them were "unacceptable," primarily because they didn't 
include sufficient technical information. In its decision to accept the eight applica- 
tions, the FCC pointed out that the actual future of DBS is very unclear. There will be 
no decisions about which of the current eight plans will actually be permitted into 
operation — and the FCC stresses that it could take several more months for a set of 
DBS rules to be completed. After that it would probably be three years before a DBS 
system is built and launched. 

The eight applications for DBS which were accepted for consideration came from 
CBS, Direct Broadcasting Satellite Corp., Graphic Scanning Corp., RCA American 
Communications Inc., United States Satellite Broadcasting Co., Video Satellite Sys- 
tems Inc., and Western Union Telegraph Co. Part of the application by Focus Broad- 
cast Satellite Co., which proposes to provide DBS via Western Union's Advanced 
Westar bird, was also accepted. Earlier the Commission had decided to consider the 
proposal of Satellite TV Corp., a subsidiary of Comsat; that action triggered all of the 
other proposals for DBS systems. 



MORE TELETEXT 
TESTS 



WGBH-TV, in Boston, will begin a teletext trial later this year, using French teletext 
equipment. Initially, 20 receivers will be placed in public locations (such as schools, 
libraries, and shopping centers) and around town. The 12-month test will involve trans- 
mission on both public-TV stations there: Channel 2 and Channel 44. The service will 
include captioning of public-TV shows as well as news and other community informa- 
tion pages. 

In Seattle, KIRO-TV Channel 7 will begin an experiment using British teletext equip- 
ment. The teletext pages will include traffic conditions, stock-market data, ski-con- 
dition reports, information for hearing-impaired viewers, and other material. Test termi- 
nals are now planned for use in public locations. 
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AROUND THE 

SATELLITE 

CIRCUIT 



New Intelsat: Intelsat V is now orbitting at 15° East Longitude, approximately over 
the Intefsat In-Orbit Test station operated by Telspazio, the European experimental 
bird. The initial position of the two-ton satellite (launched in December) is only 
temporary. The folks at Intelsat are still deciding whether the high-capacity satellite 
should be moved to a spot over the Indian Ocean at 62° East or if it should replace one 
of the existing Intelsat V satellites over the Atlantic Region. 

Proposed Bird: American Satellite Co., which has been transmitting most of its busi- 
ness-oriented traffic aboard leased Westar transponders, now wants to operate its 
own domestic satellite. The proposed system will include three "hybrid" satellites, two 
in-orbit and one on-ground spare. Each hybrid bird will have the capability to operate 
simultaneously at C and Ku-band frequencies. The new Ku-band capacity will be used 
by business and government customers for private network service. ASC, which needs 
FCC approval before it can go ahead with its olan, hopes to launch its first satellite by 
October 1985. R-E 



TEK 



2200 SERIES 

DUAL TRACE OSCILLOSCOPES 



THE PERFORMANCE/ 
PRICE STANDARD 




The $1100 scope. Only 

Tektronix could make so much 

performance so affordable! 



The 60 MHz Tek 2213 and 
2215 introduce a scope 
design so radically 
different, it delivers full- 
range performance at 
prices well below what 
was ever possible before. 

Not surprisingly, it is 
from Tektronix, the world's 
largest and most respected 
scope manufacturer, and a 
legend for instrument relia- 
bility and value. 

Design for the 2213 
($1 100) and dual time base 
2215 (just $1400) includes 
some 65% fewer mechan- 
ical parts. Fewer circuit 
boards. Fewer electrical 
connectors and cabling. 
Result: a lower purchase 
price for you plus far 
greater reliability. 

Performance is pure 

Tektronix: there's the 



bandwidth for digital and 
high-speed analog circuits. 
The sensitivity tor low signal 
measurements. The sweep 
speeds lor fast logic families. 
A complete trigger system 
for digital, analog or video 
waveforms. And. with the 
2215, you get fully cali- 
brated delayed sweep for 
fast accurate timing meas- 
urements, New high- 
performance 10X Tektronix 
probes are included! 

2213/2215 
PERFORMANCE DATA 

Bandwidth: Two channels, 
dc— 60 MHz from 10 V/div 
to 20 mV/div. (50 MHz from 
2mV/divto10mV/div). 
Sweep speeds: Sweeps 
from 0,5 s to 50 ns(to5 
ns/divwithXlOmag) 
Sensitivity: Scale factors 
from 100 V/div (10X probe) 



to2mV/div(1X probe}. Ac- 
curate to ± 3%. Ac ordc 
coupling. 

Delayed sweep meas- 
urements: 2213: standard 
sweep, intensified after 
delay, and delayed. 2215: 
A only, B only, or A and B 
alternately with A intensified 
byB. 

Complete trigger system: 
Modes include TV field, 
normal, vertical mode, and 
automatic; internal, exter- 
nal, and line sources; vari- 
able holdoff; separate B 
sweep trigger on 2215. 
Probes: High perform- 
ance, positive attachment , 
10-14 pF and 60 MHz at the 
probe tip. 

The price: Just $1100 
for the 2213 and $1400 for 
the dual time base 2215". 
Order direct from the 



Tektronix National Market- 
ing Center, your hotline 

for the 2200 Series and all 
Tektronix accessories. 

Phones are staffed by sales 
engineers who can answer 
your technical questions. 

Your direct order includes 
a 15-day return policy and 
full Tektronix warranty. Call 
today. You can't buy a more 
advanced scope for less. 

ORDER TOLL FREE 

800-547-1845 

Ask for Department D0128 

(In Oregon, Alaska and 
Hawaii: 1-503-627-5402 
collect.) Lines are open 
from 8 am EST to 5 pm PST 



-Prices F0.B. Beaverton Ofi 



Tfektronix 

COMMITTED TO E XCELL£HCE 
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EDITORIAL 



One Giant Leap for Consumers 



We live in an era when consumer-electronics products are making a 
continuous and ever-growing impact on our day-to-day lives. Elec- 
tronics is blazing new trails in video entertainment, home computers, 
and even kitchen appliances. Unfortunately, many of those amazing 
new products are not compatible with each other. As a result we have 
two different videotape systems and three different videodisc sys- 
tems — to list just two major examples. Recent history makes it appear 
that, whenever they can, manufacturers would rather do battle with 
each other to win the acknowledgement that "their system" is the 
best, than to introduce compatible consumer products. Ultimately, we 
consumers are the losers in these wars. 

It is tough enough for the consumer to decide simply that he wants 
to own a videocassette or videodisc system. But he must also agonize 
over which non-compatible system he should purchase. The decision 
would not be so difficult if it were made only on the basis of prefer- 
ence, but very often the consumer is betting his hard-earned dollars 
on the hope that the system he purchases will be around for a while. 

Remember quadriphonic 4-channel audio? There were only three 
major competing systems. The manufacturers fought gallantly until, 
finally, all three systems were buried — but not before many CD-4, QS, 
and SQ records, decoders and systems were sold. If you own one of 
those systems, when was the last time you were able to buy a CD-4, 
SQ or QS-compatible recording? 

Making the consumer the final judge of which system is to become 
the standard did not always exist. In times gone by, manufacturers 
produced and marketed compatible formats. The Philips audio cas- 
sette is just one such example. All manufacturers embraced the Phi- 
lips-standard cassette. Instead of stifling competition, the single format 
enhanced competition and caused the demand for that new product to 
explode. Pre-recorded cassette tapes become widely available and the 
new audio product flourished in the marketplace until it toppled the 
then top ranking format — open reel. 

Manufacturers of consumer-electronics products have not been con- 
cerned with compatibility for many years. Yet, recently, out of Japan 
comes a ray of hope. Engineers from Matsushita, Sony, Hitachi, JVC, 
and Philips have agreed on a standard for Vi-inch all-in-one VCR/ 
camera combinations. 

I could chastise those same manufacturers for not agreeing on a 
single standard before videodisc systems or Beta and VHS VCR's 
were brought to the marketplace, but that would not serve any useful 
purpose. Instead, let's cross our fingers and hope that the new format 
will flourish. Maybe, just maybe those manufacturers will re-learn the 
advantages of compatibility. 
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Build your own computer for $ 79.95 




The Sinclair ZX81 personal computer kit 



Imagine building your own computer 
(or only $79.95! 

That's exactly what you can do with 
the ZX81 kit. It comes with all the parts 
you need and complete diagrams and in- 
structions for putting it together. All you 
have to supply is soldering iron, solder, 
and a screwdriver. Plus, of course, a little 
bit of work. 

But you get a lot more than several 
hours of kit-building fun. You also get a 
surprisingly powerful personal computer. 
The ZX81 hooks up to any TV for a 32- 
character by 24-line display {we provide 
the connecting cables). You can also use a 
standard cassette recorder to store your 
programs (again, we provide the cables). 

Most important, you get a BASIC pro- 
gramming language that's powerful 
enough to challenge and interest the 
most experienced programmers. The 
ZX81 can handle multidimensional string 
and numerical arrays. It has full mathe- 
matical functions accurate to eight deci- 
mal places. Single-key entry for every 
command. Syntax error detection, de- 
bugging codes, and easy editing. Plus 
features that are ideal for creating games, 
such as 20 graphic symbols, continuous 



display, and random number generator. 

The ZX81 can be expanded too. You 
can increase the memory from IK to 16K 
with our Memory Module for $49.95. 
And you get a comprehensive manual 
that completely documents the capabili- 
ties of the ZX81, and teaches program- 
ming from the ground up. 

In short, you get all the features that 
have made the Sinclair ZX81 the fastest 
selling personal computer in the world. 
And you get the satisfaction and fun of 
building it yourself. 

A few years ago, this kind of computer 
power was simply unavailable to the 
individual. Even today, most personal 
computers are too expensive to buy for 
personal use. 

But the ZX81 kit can be yours for only 
$79.95, Take advantage of this unique 
offer today. To order, send the coupon 
along with a check or money order. Or for 
faster delivery, call our toll-free number 
and use your MasterCard or VISA. 
To order call toll free; 800-543-3000, 

Ask for operator #509. In Ohio call: 800- 
582-1364; in Canada call: 513-729-4300. 
Ask for operator #509. Phones open 
24 hours a day, 7 days a week. Have your 



MasterCard or VISA ready. 

These numbers are for orders only. If 
you just want information, please write: 
Sinclair Research Ltd., 2 Sinclair Plaza, 
Nashua, NH 03061. 



rwDcoorr 
07RE 



MAIL TO: Sinclair Research Lid., 
One Sinclair Plaza, Nashua, NH 03061. 

AMOUNT 



PRICE* 



QTY. 



ZX81 Kit 



16K Memory 
Module 



I Shipping and 
[ Handling 

•U.S. dollars 

L 



$79.95 



$49.95 



$4.95 



TOTAL 



$4.95 



Name 



Address 



I CitJ State Zip 

Sinclair technology is also available in TimexySinciair 
computers under a license from Sinclair Research Ltd. 

5ir.EZ.sir~ 
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LETTERS 



Address your comments to: Letters, Radio-Electronics, 

200 Park Avenue South, New York, NY 10003 



THE RC111 MODULE 

In your March 1982 issue ("Hobby Cor- 
ner"), "Doc" Savage did an article on the 
RC111 Module (or use in constructing a 
capacitance/resistance meter (digital) using 
a cheap calculator. He gave the name and 
address of the supplier of the module: Kalfek, 
Box 7462, Rochester, NY 14615. 

I sent for the module, which arrived very 
soon — much sooner, I would add, than most 
other mail-order goods I've bought. I con- 
structed the circuit described in Radio- 
Electronics, but couldn't get my calculator to 
work with it. I wrote to Kaltek on March 21st, 
from Florida, seeking advice. On March 29th I 
received a handwritten letter of some two 
foolscap-size pages, together with circuit di- 
agrams, describing in detail what I might try to 
solve my problems. It was further suggested 



that "if all this fails" I could return my calcula- 
tor and module for testing. 

To condense this as much as I can, I did 
have to return the module and my calculator. 
Within four days I received a postcard from 
Mr. Ben Johnson of Kaltek, stating that he 
had "received goods OK" and hoped to have 
a look at them over the weekend. On the 
Tuesday following that weekend, I received a 
small parcel. Upon opening it, I found my 
calculator plus module plus — Mr. Johnson 
had completely rewired same, using his own 
components — and the whole thing was in 
working condition. Mr. Johnson told me, in his 
enclosed letter, that he had accidentally 
shorted my calculator batteries during the 
wiring, and enclosed not only a replacement 
set but two further ones. 

I can only wish that there were more like 
Mr. Ben Johnson in this world. He certainly 



deserves to get on, and I wish him all the 
success in the world. 

Let met add that I have no connecton with 
either Mr. Johnson or Kaltek, and had never 
heard of the company before reading about 
them in "Doc" Savage's department. 
Y. BARKER, 
Key Largo, FL 

CABLE TV 

In response to Mr. David Wagner's letter in 
the April 1982 Radio-Electronics: We would 
like to suggest that perhaps Mr. Wagner 
should investigate further into the rules and 
regulations in his area regarding the installa- 
tion of television cable by persons other than 
the company providing the service. 

Here in Southern California, it is customary 
continued on page 22 
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GOERZ| 
METRAWATT 




INTRODUCTORY OFFER 

MA 1 H A Professional Tool for Only $49.00 

Safety Test Leads $ 7.90 

Ca se lor Mete r and Lead s $12.00 

Black molded high impact thermoplastic case. 

Large mirror scale, 83mm 

Meter movement: Coil core magnet mounted on shock-proof 

jeweled bearings. Overload protected. 
Dimensions: 92 x 1 26 x 45mm, Battery AA size 1 .5V 
Input impedance: 20kQ/V DC, 4k Jl/ VAC 
Accuracy: 3% V DC, 4% V AC 
Measuring ranges 



Shipping S3 DO I 
Pr.res suh|ecl lo change without notice I 



Voltage 


Current 


Resistance 


Capacitance 


0.15 V do 


50 uA dc 


1 n , . . 1 kQ 


2 000... 200 000 nF 


0,5 Vdc 


0.5 mA ac/dc 


100.,., 10 kO 


200... 20 000 nF 


1.5 Vac/dc 


5 mA ac/dc 


1000... .100 kO 


20... 2000 nF 


5 V ac/dc 


50 mA ac/dc 


1 kQ . . . 1 MO 


2 . . . 200 nF 


1 5 V ac/dc 


500 mA ac/dc 






50 V ac/dc 


5000 mA ac/dc 






1 50 V ac/dc 








500 V ac/dc 








1000 V dc 









Accuracy: 1,5% V DC, 2.5% V AC A-x n rtft 
(\/| A 2H Current range: 15 A AC/DC $79.00 

Other specs same as MA1 H 
1 YEAR IMMEDIATE EXCHANGE WARRANTY 



THE TEST EQUIPMENT SPECIALISTS 
TOLL FREE HOT LINE 

800-223-0474 

£1 



54 WEST <Sin STREET. HEW TOBK. N.Y. 10036 212-687-2224 J 
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Explore the excellence of your ZX81 with a 




nCnOPAK 64H memory extension for $179i95 
Give your diminishing memory more byte. 



MEMOPAK 64K RAM $179.95 

The Sinclair ZX81 has revolutionized 
home computing. The MEMOPAK 64K 
HAM extends the memory of ZX81 by a 
further 56K to a full 64K. It is neither 
switched nor paged and is Directly 
Addressable. The unit is user trans- 
parent and accepts such basic com- 
mands as 10 DIM A (9000). It plugs 
directly into the back of ZX81 and does 
not inhibit the use of the printer or other 
add-on units. There is no need for an 
additional power supply or leads. 

Description of memory 
0-8K . , . Sinclair ROM 
8-16K . . . This section of memory 
switches in or out in 4K blocks to leave 
space for memory mapping, holds its 
contents during cassette loads, allows 
communication between programs, and 
can be used to run assembly language 
routines. 

16-32K . . . This area can be used for 
basic programs and assembly language 
routines. 

32-64K ... 32 K of RAM memory for 
basic variables and large arrays. With 
the MEMOPAK 64 K extension the ZX81 
is transformed into a powerful com- 
puter, suitable for business, leisure and 
educational use, at a fraction of the cost 
of comparable systems. 



Memory Extent ion Specialists 

Memotech Corporation 

7550 West Yale Ave., Suite 220 

Denver, Colorado 80227 

Ph,(303) 986-0016 

CIRCLE 7 ON FREE INFORMATION CARD 



MEMOPAK 16K RAM $79.95 

With the addition of MEMOPAK 16K, 
your ZX81 will have a full 16K of Di- 
rectly Addressable RAM. It is neither 
switched nor paged and enables you to 
execute longer and more sophisticated 
programs and to hold an extended data 
base. 

The 16K and 64K Memopaks come in 
attractive, custom-designed and engi- 
neered cases which fit snugly on to the 
back of the ZX81 giving a firm connec- 
tion. 

Free service on your MEMOPAK 

Within the first six months, should any- 
thing go wrong with your MEMOPAK, 
return it to US and we will repair or 
replace it free of charge. 



Try MEMOPAK with no obligation 

You can use our MEMOPAK in your 
home without obligation. After 10 days 
if you are not completely satisfied, 
simply return it for a full refund. 

Coming soon 

A complete range of ZX81 plug-in 
peripherals: 

MEMOTECH Hi-Res Graphics 
MEMOTECH Digitising Tablets 
RS232 Interface 
Centronic Interface and 
Software Drivers 

All these products are designed to fit 
"piggy-back" fashion on to each other 
and use the ZX81 power supply. 

Further information forthcoming. 



Memotech Corp. 7550 W. Yale Ave. Suite 220 Denver, Colo. 80227 1 

Yes! I would like to try the Memopak. I understand that if I'm not complete satisfied, i 
I can return it in 10 days for a full refund. Price t Qty- Amount 



Q Check 

□ Visa 

□ MC 



Memopak 64k RAM 



Memopak 16k RAM 



Shipping and Handling 



S 179.95 



S 79,95 



4.95 



| Act. 



No. 



Exp 



Total 



S 4.95 



t U.S. Dollars 



Name 



Street 



City. 



State 



-ZiE. 
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"If you're going to learn 
electronics, you might 
as well learn it right!" 
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'Don't settle for less. 
Especially when it comes 
to career training. ..because 
everything else in your life 
may depend on it That's 
why you ought to pick CIE!" 



Woii'vt prohnhl v seen ad- 
JL vertise meats from other 
electronics schools. Maybe you 
think they're all the same. 
They're not} 

CIE is the largest indepen- 
dent home study school in the 
world that specializes exclu- 
sively in electronics. 



Mcc t the Electronics 
Specialists. 

When you pick an electronics 
school, you're getting ready to invest 
some time and money. And your 
whole future depends on the educa- 
tion you get in return. 

That s why it makes so much 
sense to go with number one . . .with 
the specialists . , . with CIE! 

There's no such thing as 
bargain education. 

If you talked with some of our 
graduates, chances are you'd find a 
lot of them shopped around for their 
training. Not for the lowest priced 
but for the best. They pretty much 
knew what was available when they 
picked CIE as number one. 

We don't promise you the moon. 
We do promise you a proven way to 
build valuable career skills. The CIE 
faculty and staff are dedicated to 
that. When you graduate, your di- 
ploma shows employers you know 
what you're about. Today, it's pretty 
hard to put a price on that. 

Because we're special- 
ists, we have to stay 
ahead. 

At CIE, we've got a position of 
leadership to maintain. Here are 
some of the ways we hang onto it . . . 

Our step-by-step learning 
includes "hands-on" 
training. 

At CIE, we believe theory is 
important. And our famous 
Auto-Programmed' Lessons teach 
you the principles in logical steps. 

But professionals need more 
than theory. Thafs why some of our 
courses train you to use tools of the 
trade like a 5 MHz triggered -sweep, 
solid-state oscilloscope you build 
yourself— and use to practice trouble- 
shooting. Or a Digital Learning 
Laboratory to apply the digital theory 
essential to keep pace with electronics 
in the eighties. 

Our specialists offer you 
personal attention. 

Sometimes, you may even have 
a question about a specific lesson. 
Fine, Write it down and mail it in. 
Our experts will answer you 
promptly in writing. You may even 
get the specialized knowledge of all 
the CIE specialists. And the answer 
you get becomes a part of your per- 
manent reference file. You may find 
this even better than having a class- 
room teacher. 



Pick the pace that's right 
for you. 

CIE understands people need 
to learn at their own pace. There's no 
pressure to keep up ... no slow 
learners hold you back. If you're a 
beginner, you start with the basics. 
If you already know some elec- 
tronics, you move ahead to your 
own level. 

Enjoy the promptness of 
CIE's "same day" grading 
cycle. 

When we receive your lesson 
before noon Monday through Satur- 
day, we grade it and mail it back— 
the same day. You find out quickly 
how well you're doing! 

CIE can prepare you for 
your FCC License. 

For some electronics jobs, yon 
must have your FCC License. For 
others, employers often consider it a 
mark in your favor. Either way, it's 
government- certified proof of your 
specific knowledge and skills! 

More than half of CIE's courses 
prepare you to pass the government- 
administered exam. In continuing 
surveys, nearly 4 out of 5 CIE gradu- 
ates who take the exam get their 
Licenses! 



Associate Degree 

Now, CIE offers an Associate in 
Applied Science Degree in Electronics 
Engineering Technology. In fact, 
all or most of every CIE Career 
Course is directly creditable 
towards the Associate Degree. 

Send for more details 
and a FREE school 
catalog. 

Mail the card today. If it's gone, 
cut out and mail the coupon. You'll 
get a FREE school catalog plus com- 
plete information on independent 
home study. For your convenience, 
we'll try to have a CIE representa- 
tive contact you to answer any ques- 
tions you may have. 

Mall the card or the coupon or 
write CIE (mentioning name and 
date of this magazine) at: 1776 East 
17th Street, Cleveland, Ohio 441 14. 




Cleveland Institute of Electronics, Inc. 



I CIE 

I 

i 

I 

I 

I 

I 

I 

| mailtodat: 



1776 East 17th Street, Cleveland, Oho AATIA 
Accredited Member National Heme Study Council 

D YES. . . I want the best of everything! Send me my FREE CIE school 
catalog — including details about the Associate Degree program — plus my FREE 
package of home study information. 

Print Name 



Address. 
City 

State 



_Apt. . 



.Zip. 



Age -Phone (area code ) 

Check box for G.I. BUI Information: □ Veteran □ Active Duty 
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LETTERS 



continued from page 16 



for the owner builder to provide for cable- 
television pre-wiring through a private con- 
tractor. The local cable-operating company 
not only encourages that, but will often pro- 
vide the material at no cost to the contractor. 

The cable-operating company must still 
make the final connections to the building and 
the television sets. 

Perhaps those regulations are the same in 
other areas. 

AUDIO VISION COMMUNICATIONS, 
Robert J. Hill, owner, 
Burbank. CA 

THOSE UNIQUE PROJECTS 

When I started to read "Six Unique Proj- 
ects for Your Car." in the April 1982 Radio- 
Electronics, my first thought was that I was 
reading an article by the two most incredibly 
naive writers in the electronics industry. But I 
soon discovered that the shoe was on the 
other foot! Hats off to Messrs. Gartman & 
Weinstein, the Laurel & Hardy of the elec- 
tronics magazines. 
TERRY WHITE, 
San Antonio, TX 



ROAD-INFORMATION SYSTEM 
I'd like to comment on the article, "Auto- 
matic Road- Information Service" that ap- 



peared in your March, 1982, issue. 

The German Blaupunkt system works, and 
works well; it is the solution if we assume that 
it occupies a "little-used" sub-carrier spec- 
trum. However, SCA as an industry, although 
grossing millions of dollars and providing a 
wise venture for investment, is barely in its 
infancy. Do we really want to fill up the SCA 
bottle with traffic information? 

From a technical standpoint, the use of 
commercial FM stations' SCA for traffic in- 
formation is a bit impractical as to immediate 
need. Such information systems can only de- 
liver general information on the conditions in 
a wide area, and cannot be used to localize 
data on traffic or road conditions. 

I have investigated the approach thorough- 
ly, and feel that it would have been good at 
the turn of the century, but that it falls far short 
of present and future needs. 

As development is continuing on my KQ2 
FM broadcast system, traffic needs have 
been taken care of using 10 Class-T traffic 
channels. Those channels are located at the 
top and bottom of the FM dial, below 88 MHz 
and above 108 MHz, The channel spacing is 
71.5909 KHz. A highly compressed mono 
audio channel provides aural traffic informa- 
tion from community PR stations, or from 
roadside transmitters. Anl8-kHz pilot is used 
to control su bear her information. The sub- 
carrier information, where present, provides 
the automobile with digitalized information 
about traffic conditions. The highly directive 
nature of FM VHF is used productively to 
control only the designated areas. Two low- 



frequency tones amplitude-modulate the FM 
carrier to identify which end of the dial is being 
read, and can provide priority control. The 
KQ2 Class-T traffic system has the advan- 
tage of adapting itself immediately to existing 
FM radios, does not interfere with com- 
mercial FM or SCA use, and can be ex- 
panded into highly sophisticated control 
criteria as the technology advances. 

When the KQ2 commercial FM system is 
finished, we will be broadcasting high-detail, 
full-color pictures over FM stations 
broadcasting on mono, stereo, and quad- 
raphonic, and with or without SCA. That is 
done by amplitude-modulating the FM carrier 
at 57 kHz. To attempt combining that with 57- 
kHz ARI services poses some limitations for 
FM receivers at the limiting threshold. 

At the present time, we just do not have 
sufficient working information on the peculiar 
combination of ARI and KQ2 picturevision to 
say categorically whether they will or will not 
be able to co-exist. Certainly, from the dis- 
astrous quality of modern FM transmitters, I 
tend to favor the negative. 

In the past decade, we have seen the 
"technically" inappropriate and impossible 
applied to FM transmitting antennas and 
transmitters. The result is a significant reduc- 
tion in Class B and C station coverage. Due to 
the wrong transmitting antenna design, the 
reliable fringe reception of FM stations be- 
yond 65 miles is almost a thing of the past. 
Due to the wrong approach to FM transmitter 
design, the distortion produced by those de- 
continued on page 24 



Do your breadboarding by the numbers 
with new A P Circuit-Strips. 
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Our new Circuit-Strip™ 
breadboard Is a 
smaller version of the 
world-famous A P 
PRODUCTS Super-Strip™ 
But Circuit-Strip goes one 
better by giving you a 
molded-in alpha- 
numeric grid for faster 
and easier identifica- 
tion of every tie-point 
in your circuit. 
Schematics can be 
labeled with each 
tie-points's alpha- 
numeric location to 
make circuit build- 
ing faster and 
trouble-shooting 
much easier. 

Circuit-Strip combines 
the plug-in ease of a 
solderless tie-point matrix 
with the convenience of 
four separate distribution 



buses of 35 tie-points 
each for power, ground 
and signal lines. All sizes 
of DIPs and discrete 
components with lead 
diameters up to .032" 
can be accomodated. 




Call TOLL FREE, 800-321-9668, 
for the name of the distributor 
nearest you. [In Ohio, call 
collect: (216) 354-2101.) 



A P PRODUCTS INCORPORATED 

9450 Pineneedle Drive 

P.O. Box 603 

Mentor; Ohio 44060 

[216)354-2101 

TWX: B1 0-425-2250 

In Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 • D-7031 Weil 1 • W. Germany 
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Your guide to the 
world of microprocessors 



The Micro-Professor™ -a low cost tool for 

learning, teaching and prototyping. 



Here in one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by step to a 
thorough knowledge of the world 
of microprocessors. 

The Micro- Professor is a 
complete hardware and software 
system whose extensive teaching 

* Z80 is a trademark of Zilog Inc. 



manual gives you detailed 
schematics and examples of pro- 
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi- 
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teaching 
device. With it you can do bread- 
boarding and prototyping, de- 
signing your own custom hard- 
ware and software applications 
with Z80, 8080 and 8085 compati- 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 



Multitech Electronics Inc. 





sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great low-cost board for 
OEM's. Call for details. 



SSB-MPF 

Speech 

Synthesizer 

Board $129 

A 
vocabulary 
of up to 400 
words based 
on the 
TMS 5200 chip. 



EPB-MPF 
EPROM 

Programming 
Board 5169 

For all + 5V 
1KB/2KB/ 
4KB EPROMs. 
Read/Copy/Li st/Verify 
Capability. 

BASIC-MPF 

Tiny Basic $19 

2KB BASIC interpreter with hardware 
control capability. Machine-code ^ x 
subroutine accessible. ^ ^ 



I'm ready to enter the 
world of microprocessing 

Call toll free to order. 




FTICD 



MPF-I Micro-Prolessor 

SSB-MPF Speech Synltiesiief Board 

EPB-MPF EPfiOM Programming Board 

BASK-MPF 

Shipping and Handling 



$149.00 
$119.00 
$169.00 
$ 19.00 



Qw. 



California res idem s add sales rax. 
TOTAL 



A.95 



In U.S. and Canada mill to; 

Multilecri Electronics Inc. 
195 West El Camino Real 
Sunnyvale, CA 94066 
California Tel. (406) 773-B400 
Elsewhere (800) 538-1542 



Outtldi ol North Amino man to: 
Muililech Industrial Corporal Ion 
977 Mm Shen E Road. 105 
Taipei. Taiwan. ROC 
Tel, 02-769-1225 
TWX 19162 MULTIIC. 
23756 MULTIIC 
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vices far exceeds the FCC's specifications. 
Impossible, you say! Not at all. The way dis- 
tortion is measured is by the fixed-tone 
method, which tells you absolutely nothing 
about the behavior of an FM transmitting sys- 
tem under actual operation. In fact, if it were 
not for the energy- interleaving of stereo-FM 
sidebands, we would not be able to tolerate 
audibly most stereo-FM stations. 

It is a common misconception that 10-watt 
or even 20-watt FM exciters are developed 
and receive an FCC certification, that the dis- 
tortion and stability figures obtained will go on 



to become the feeding sources for RF on 
large transmitters, having similar distortion 
and stability figures. WronglJhe powerful RF 
field emanating from the transmitter per- 
meates the exciter system. Since the FM is 
FM, no one can predict the feedback phase of 
that system during dynamic operation. One 
only has to compare a transmitter that is 25 
years old with a brand new one to appreciate 
how far FM has slid. 

Most of today's FM receivers selling for 
$300.00 up, far exceed the attainable quality 
of FM-transmitting systems, and many of the 
over-$500.00 FM receivers do not have the 
performance of their $300.00 counterparts, 
because they are based on add-on engineer- 
ing, without much attention being paid to 
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PRINT THE WORLD 




See What You've Been Missing! 

Stay in touch with world events, monitor weather, ship 
traffic, and radio amateurs. Connect to your receiver 
and display shortwave radio teleprinter and Morse 
code transmissions with the new receive-only HAL 
CWR-6700 Teiereader. 

• Receive ASCII or Baudot RTTY 

• Six standard RTTY speeds 

• 3 RTTY shifts for low or high tones 

• Adjustable space for fine tuning 

• Receive Morse code — 4 to 50 wpm 

• 16 lines by 36 or 72 character display 

• Two page video display 

• Parallel ASCII printer output 

• Requires ±12 VDC and external TV monitor 

• One year limited warranty 

• Small size (8" x 3" x 12.75") 

Write or call for more details. See the CWR-6700 at 
your favorite HAL dealer. 

I WMt 1 HAL COMMUNICATIONS CORP. 

LJ^ B0X 365 

jtf URBANA, ILLINOIS 61801 217-367-7373 



ACQ or dynamic range, or even long-term 
stability on extremely high-gain systems. 
Remember the old Grundig and Telefunken 
tube FM receivers? Those babies can still run 
rings around most very expensive new re- 
ceivers. Sure, the distortion may be higher, 
and the sensitivity may not be as great, but 
those sets were real performers, even with 
the ugly brown and ivory lacquer exeriors. It 
always hurts me very much when I have to 
put one of them asleep for bad switches. 
CHARLES E. KOONTZ, 
E-S-H Systems, 
Fairfield, IL 

ON NIKOLA TESLA 

I was delighted to read Mr. Powell's tribute 
to Nikola Tesla in "Letters" (February 1982, 
Radio-Electronics). My regard for the man 
was heightened greatly by an incident on a 
patent application some years back. In that 
application, which related to a printed-circuit 
motor, oneof the 1 2 claims was disallowed as 
having been anticipated by Tesla in 1908, in 
spite ofitsdependencyonnewtechnology for 
its realization! Quite a mind, quite a man. 
GERALD L BERNIER, 
Nashua, NH 

TELETEXT 

Mr. Acton's letter about teletext in the April 
1982 issue of Radio-Electronics needs a 
response. He asked to be corrected if wrong 
on how our current National Television Sys- 
tem Committee (NTSC) color-television stan- 
dard was adopted. He is correct in noting that 
the FCC standard resulted from a committee 
effort and was not "handed down from on 
high by the FCC." 

What I think that Mr. Acton fails to appreci- 
ate is that it was the adoption of the NTSC 
recommendations into a uniform, nationwide 
standard that made color television prosper 
in this country. 

The FCC is mandated by the Administra- 
tive Procedures Act to request and consider 
public and industry comments. That is done 
in the form of Notice of Inquiries (NOI's) and 
Notice of Proposed Rule Makings (NPRM's), 
I don' think that anyone at the FCC has ever 
felt that he or she had some privileged insight 
on a technical matter. The FCC has always 
encouraged and sometimes pleaded for pub- 
lic comments. 

Establishment of standards for RF trans- 
missions is a logical and proper function of 
government. I submit that color television, FM 
stereo, captioning for the deaf, and other ser- 
vices would not have thrived if the FCC had 
not established standards for those services. 
I predict that the lack of such standards will 
hamper the growth of teletext and AM stereo. 

Yes. it is difficult for the FCC to choose one 
standard. But the benefits of having a stan- 
dard so outweigh the disadvantages of hav- 
ing no standard, that I say that even a deci- 
sion by lottery between closely competing 
systems is preferable to no decision at all. 
DANE E. ERICKSEN, 
Alameda, CA 
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NEW — 

NOW 

AVAILABLE 
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V209 20 MHz, Dual Trace, Portable, 
Complete with built-in Battery Pack. 

V509 50 MHz, Dual Trace, Dual 
Time Base, Portable (Battery pack 
optional). 



PORTABLE 
OSCILLOSCOPES 



MS-15 



BATTERY OPERATED 



Non-Linear System* 

Call For Our Prices 
MS-215 MS-230 




Single Trace 15MHz 




Dual Trace 1 5 MHz 



Dual Trace 30MHz 



New Sweep/Function Generator 
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MODEL 3020 

■ Four instruments in one 
package— sweep generator. Tunc 
tion generator, pulse generator. 
tone-burst generator. 

• Covers O.Q2Hz-2MHx 

• 1 000: t tuning range 

• Low- distortion high-accuracy 
outputs 




• Three-step altenuator plus 
vernier con Irol 

• Internal linear and log sweeps 

■ Tone-burst oulpul is from panel or 

externally programmable 



IFLUKE1 DIGITAL MULTIMETERS 



Two New 4 1 /2-Digit Handheld 
DMM's from Fluke 
Wideband True RMS AG 
Measurements (100 kHz- 
8060 A, 30 kHz-8062A) 
0.04% Basic DC Accuracy 
(8062A = 0.05%) 
Full Range Capability 
(200 h A, 200 mV, 200 ranges) 
Autoranging Mil to 300 Mfl 
Relative (Offset or Zero] Mode 
Audible and Visual Con- 
tinuity Indicators 



• Frequency Measurement to 
200 kHz. 0.01 Hz Resolution 
to 200 Hz, 1 Second Re- 
sponse Time [S060A onlyl 

• dBm Referenced to 600 Q 
(S060A only) 

• Relative dB measurement 
(S060A only) 

• Conductance (8060A only) 

• Separate Constant Current 
Source Diode Test 

• Self Diagnostics 



$349. 



HIlfiOA 



$279. 



8062A 





Display: 4Va digit duplex LCD (19,999 count) 

A/D Converter: Dual slope converter, autozero, autopolarity. 

Conversion: TRMS, AC coupled 

Display Annunciators: BT, low battery indication. 

REL, relative reference mode activated. [8060A: (k)Hz, fre- 
quency function activated. dB, dB function activated.] >< 



New Low Distortion Function Generator 
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continuity activated. ))), continuity tone activated. — .continuity 
detected indicator. 

Temperature: 0° to +50*0 operating, -35° to +6CTC storage. 

Temperature Coefficient: (0 fl to + 18 D C or +28° to +50°C)° .1 
times the applicable accuracy specification per degree C plus 
the initial +18° to +28' specification. 



MODEL 3010 

• Generates sine, square and triangle 
wavelorms 

• Variable amplitude and fixed TTL square- 

wave outputs 

• 0.1 H2 to 1 MHz In six ranges 

■ Push button range and function selection 

■ Typtcal sine wave distortion under 0.5% 
from 0.1 Hz to tOOfcHz 

• Variable DC offset lor engineering 

applications 

• VCO external mpul tor sweep- Irequency 

lests 
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u* . THE TEST EQUIPMENT SPECIALISTS 



800 



54 WEST 45th STREET. NEW YORK, NY. 10036 212-687-2224 



ADVA 
ELECTRONIC 
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EQUIPMENT REPORTS 



Sabtronics 

Mode! 8000 

Frequency Counter 




CIRCLE 101 ON FREE INFORMATION CARD 
FOR SOME YEARS, IF YOU OWNED A 600-MHZ 

frequency counter, it was good enough for 
the vast majority of communications servic- 
ing. Although the 450-512 MHz UHF 
mobile band is stili considered the highest 
frequency range for most users, recent FCC 



Sabtronics S0O0 
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PRICE 










EASE 

OF USE 
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INSTRUCTION 
MANUAL 














PRICE/ 

/VALUE 
















iMsUlsjeMs 


9 


10 


^ 


^^y^ 



frequency-bLock releases in the 806-960 
MHz range have created a need for counters 
with a higher top frequency. 

One such counter, especially recom- 
mended for those on a limited budget, is the 
Sabronics model ROOD. That 9-diuit counter 



has a frequency range of 10 Hz to 1 GHz, 
and there are some other rather impressive 
specifications. 

While it is common for the sensitivity of 
many counters to fall off with increasing 
frequency, that unit boasts 35-millivolt sen- 
sitivity at the top end of its range, For high 
resolution, three gate times, 0.1, I . and 10 
seconds, are switch-selectable. Normally, 
the timebase would be derived from a 10- 
MHz quartz crystal; our test sample, 
however, was supplied with an optional 
temperature-compensated crystal oscilla- 
tor. (TCXO). 

A front-panel sensitivity control allows 
the user to adjust the threshold for accurate 
counting. Separate BNC connectors are 
used for 10 Hz- 100 MHz and 10 MHz-1 
GHz inputs. 

The nine-digit display features 0.4-inch 
continued on page 32 
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230 MHz VARIABLE DOWNC 

************ 

PARTS 



******************************************************* *****i 
ANTENNA KIT . ,o£fe k 





j2 WASHERS 
31 SPACERS 
MOUNTING BRACKET 
6" RG 174 COAX 
P CONNECTOR • 35" ROD 
6V 2 " x 4" P.V.C. PIPE 
DRILLED END CAPS * HARDWARE 



POWER SUPPLY 

KIT 




POWER TRANSFORMER 
COURSE TUNE POT. 
FINE TUNE POT. 
3 "F CONNECTORS 
RESISTORS & CAPS 
LED WITH HOLDER 
TERMINAL STRIP 



P.C. BOARD 

RF CHOKE 

KNOB 

WIRE 

2 SWITCHES 

4 DIODES 

LM 317 REG. 



WOOD GRAIN CABINET WITH SILK 
SCREENED front and hack $10.95 Extra 

BUILT POWER SUPPLY $34.95 



Complete 

Down Converter 

System 

INCLUDES 

ANTENNA KIT 

POWER SUPPLY KIT 

CONVERTER KIT 

SPECIAL $49.95 



QUANTITY 

DISCOUNTS 

Any Price in Adv. 

10 pes. 12% off 

25 pes. 18% olf 

50 pes. 25% off 

100 pes. 30% off 

1000 pes. 35% off 

No Mixing far 

Quantify Discount 



Converter P.C, Board 

Plated through holes 

for stability.. $4.95 

Power Supply 

P.C. Board 2.95 

MRF 901 2.00 

NE02135 4.95 

2835 Diodes 95 

.001 Chip 

Caps 10/3.95 

Choke Set of 4 1.95 

LM 317 Regulator 1.25 
'P Connectors 

Chassis 50 

Wall Transformer 

12 VAC 700 MA....4.95 

'U' Bolt 95 

BALUN 

75 to 300 ohm 1.95 

BALUN 

for rabbit ears....2.95 
*RG 59/U COAX 

WITH CONNECTORS 
FACTORY MADE 

100 Ft. . J17.50 

50 Tt 9.50 

25 Ft. 5 75 

3 Ft. 2.50 



ONVERTER 

********************** 

CONVERTER 
KIT 

£1695 




P.C. BOARD PRE-DR1LLED 
SOLDER PLATED WITH 
PLATED THROUGH HOLES 
FOR A MORE STABLE PIC- 
TURE. /s e <*J.'! 

.... 2i57»oTr«ftws-- 

3 -MRf-^etTf!ANS+5TeR^- 
2 HP 2835 Diodes 

6 .001 Chip Caps. 

9 Resistors 

4 Prewound chokes 
1 Electrolytic Cap. 
1 Pre Made Probe 

®®®®®®®®®® 

• WIRED P.C. BOARD TEST- 
ED, READY TO CONNECT TO 
CAN WITH PROBE & CABLE 
CONNECTOR ATTACHED. 

$24.95 



We will tune conver- 
ter board for $12.50 
trouble shoot 

add 7.50 

trouble shoot 
power supply.. $12.50 

plus any parts reeded. 



We will accept collect calls lor orders only on Visa and Master Card 

No C.O.D. Orders 
Td Order Call 1 -3 1 7-2ES -7776 — ■ For information call 317.Z91.7262 
Complete Kit Waifhs 5 pounds. Please add Sufficient Postage 

6950 NORTH MICHIGAN ROAD 
INDIANAPOLIS, IN 46268 



ELECTROniC 
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OUR WISH BOOK CATALOG HAS IT. 




Why settle for 3 wishes. 

Pomona Electronics can grant you more 
than 650 — virtually every whim you could 
have for electronic test accessories. 

With new products like an anti-static DIP 
remover and a spring-loaded tinding post. 

And favorites such as DIP CLIP" test clips. 
GRABBERS" test clips, black boxes, and 
shielded cables, breakouts and connectors. 

Plus all those many unglamorous but in- 
dispensable items you're always needing. 

You couldn't hope to find better quality 
anywhere. 

So, let your first wish of the year be tor an 



electronic test accessory wish book-the new. 1982 Pomona catalog. 

Just ask for one. Your wish is our command. Full catalog also 
contained in EEM. 

tTT Pomona Electronics. 1500 E. Ninth St., Pomona. CA 91766. 
Phone (714) 623-3463. 

In Europe. ITT Industries Belgium S.A., Pomona Division. 250 
Avenue Louise, Box 121. Brussels. Belgium. Phone 02/640. 34. 00. 

AVAILABLE FROM YOUR FAVORITE ELECTRONICS PARTS DISTRIBUTOR 

Pomona Electronics _L J__L 
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NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS, 
DIGITAL SYSTEMS AND MORE, WITH STATE OFTHE ART EQUIPMENT 
YOU ASSEMBLE AND KEEP 



Without question, microcomputers are the 
state of the art in electronics. And NTS is the 
only home study school that offers you 
training for this booming field with a choice 
of 3 production-model micro computers. 

We'll explain the principles of trouble- 
shooting and testing your microcomputer and, 
best of all, we'll show you how to 
program it to do what you want. 

You'll use a digital multimeter, a 
digital logic probe and other 
sophisticated testing 
gear to learn how to 
localize problems 
and solve 
them. 



Send for the full color catalog in the elec- 
tronics area of your choice -discover all the 
advantages of home study with NTS! 

NTS also offers courses in Auto Mechanics, 
Air Conditioning and Home Appliances. Check 
card for more information. 




We 

believe 
that training 
on production 
model equipment, 

rather than home-made learning devices, 
makes home study more exciting and rele- 
vant. That's why you'll find such gear in 
most of NTS's electronic programs. 

For instance, to learn Color TV Ser- 
vicing you'll build and keep the 25" 
(diagonal) NTS/HEATH digital color TV. 

In Communications Electronics 
you'll be able to assemble and keep 
your own NTS/HEATH 2-meter FM 
transceiver, plus test equipment. 

But no matter which program you 
choose, NTS's Project Method of instruction 
helps you quickly acquire practical know-how. 




3. The NTS/Heath HN-89A Microcomputer 

features floppy disk storage, "smart" video 
terminal, two 280 microprocessors, with 
32K RAM Memory, expandable to 64K on 
board. 4. The NTS/Heath GR 2001 Digital 
Color TV (25" diagonal) features 
specialized AGC-SYNC muting, filtered 
color and new solid-state high voltage 
tripler rectifier. 



NATIONAL 

TECHNICAL 

SCHOOLS 



1. The NTS/Rockwell AIM 65 
Dedicated Microcomputer A Single 
board unit featuring on board 
printer and display— 4K RAM 
(expandable). Application Functions: 
Ce ntra I processor- Con trol ler/ Mon i tor— 
Development System. 2. "The 
NTS/SYM-1 Microcomputer" 6502 
Based CPU-4K bytes ROM 
(expandable)— IK RAM (expandable). 51 
active I/O lines for versatile interfacing: disk 
drives, ASCII key boards, cassette tape, etc. 



NICAL-TRADE TRAINING SINCE 1 90S 
Resident and Home-Study Schools 

40D0 SO. FIGUEROA ST., LOS ANGELES. CA. 90037 

NATIONAL TECHNICAL SCHOOLS 

4000 South Figueroa Sweet. Dept 206-072 

Los Angeles. California 90037 

Please rush FREE color catalog on course checked below 




p MicroComputers/MicroProcessors 
" Communications Electronics 
D Digital Electronics 
□ Industrial Technology 

Name 



~ Auto Mechanics 
J. Air Conditioning 
D Home Appliances 
!_ Color TV Servicing 

Age 



Address 
Apt 



. City 



Zip 



State 

□ Check if interested in G.I. information. 

D Check if interested ONLY in classroom training in Los Angeles. 
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EQUIPMENT REPORTS 



continued from page 26 



LED characters and automatic decimal 
point positioning. Under most circum- 
stances, the display can be easily read from 
anywhere near the test bench. Resolution 
(10-second gate time) is 0. 1 Hz at 10 MHz, 
1 Hz at 1 TO MHz, and 10 Hz, at 600-1000 
MHz. Gating is indicated by a blinking 
LED. 

The manufacturer's specification for sen- 
sitivity is better than 20-millivolts RMS at 
the lower frequencies, gradually increasing 
to 35 millivolts at I GHz. Input impedance 



is t megohm (100 picofarads) on the lower 
ranges, and 50 ohms from 10-1000 MHz. 
The temperature stability of the crystal 
oscillator is ± 1 part-per-million (0-40 C), 
with a setability of ±2 parts-per-million. 
Among the available accessories are an AC 
adapter/charger, a probe, and a telescoping 
antenna. 

Our test 

Opening up the unit, we found an excep- 
tionally clean layout designed around a 
wave-soldered glass/epoxy PC board. The 
temperature- compensated crystal oscillator 
supplied with our unit was a metal- 
enclosed, hermetically sealed module, 
rigidly mounted on a metal standoff. 
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"I'll give you a 
free one-year 
membership in 
my video camera 
club just for 
filling out a simple 
questionnaire. " 

Already, thousands of video enthusiasts have joined VC 2000. entitling 
them to: 




• Basic video camera instruc- 
tional tapes at discount prices 

• Instructional tapes on how to 
set up a video business 

• A quarterly newsletter with 
state-of-the-art development in 
the world of video 

• Discount prices on blank cas- 
settes and equipment 

• And many more benefits 

But, you can enjoy these same 
benefits on a one-year member- 
ship at absolutely no cost, just 
by filling out a simple question- 
naire, describing your video 
playing or shooting activities. 
This questionnaire will help me 
find new ways to serve the needs 



of video enthusiasts. You may 
also request additional question- 
naires for friends to let them 
qualify for membership, too. 

Act now, to qualify for your 
free membership. Use the 
coupon below or my toll- 
free number to request 
your questionnaire. 

1 800 428-6163 

(except in Alaska Or Hawaii)- 

1 800 692-6048 

(In Indiana). 

^ Kartes Video Communications, Inc. 



Please send my questionnaire(s) which I will fill out and return to you in 
return for a one-year free membership in VC 2000. 

Name 



Address . 
City 



. State. 



Zip. 



I will also need . 



. number of questionnaires to give to friends. 




A Club for Video Camera Owners 

VC 2000, 10 East 106lh Street, Indianapolis. IN 46280 



0-1 



L J 
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Sensitivity was checked with a Hewlett- 
Packard laboratory generator and confirmed 
the manufacturer's claims. A few peaks and 
valleys were apparent in the sensitivity 
curve, but average sensitivity was well 
within the manufacturer's stated specifica- 
tions. Jitter suppression appeared to be 
good; the last character does not continually 
"bounce around" as is found on many com- 
petitive digital instruments. 

While 10 seconds may seem like a long 
time to wait for a display to sample, it is well 
worth the time for the extra accuracy. 

Although it is possible that some interfer- 
ence to the instrument might occur as the 
result of its unshielded plastic cabinet, if a 
shielded cable probe is used, that should not 
be a problem in most applications. 

If you are in the market for a I -GHz 
frequency counter, and especially if you've 
got to watch your budget, be sure to check 
out the model 8000 from Sabtronics Interna- 
tional Inc. (5709 North 50th Street, Tampa, 
FL 33610); it will be well worth your time. 
It sells for $239,00. R-E 

Osborne Computer 

Corporation 
Osborne 1 computer 
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Osborne 



Osborne 1 




INSTRUCTION 
MANUAL 



PfllCE/ 

/VALUE 



OVER THE LAST FIVE YEARS, THE TREND IN 

the microcomputer market has been toward 
putting more power in the hands of the 
desktop computer user. One of the biggest 
reasons for that has been the shrinking cost 
ofmemoryandtheincreasingsophistication 
of microcomputer hardware. But the cost 
involved in setting up a reasonably powerful 
system is still considerable. It isn't un- 
reasonable to spend 53,000 to 55,000 for a 
system consisting of a couple of disk drives, 
a video monitor, the keyboard, and the com- 
puter electronics, including 64 K of fiandom 
Access Memory (RAM), itself. It is possi- 
ble, however, to get all of that, and more, 
and still spend less than $2000; and one way 
you can do that is to purchase Osborne 
continued on page 36 



Hitachi V202 and 
V352 Dual Trace 
Oscilloscopes 

When you get exceptional capa- 
bility per dollar, that's superior 
cost-performance. And that's 
the 35 MHz Hitachi V-352 and 
the 20 MHz Hitachi V-202 dual 
trace oscilloscopes. 

Proof? Just skim these fea- 
tures, then note the price. For 
starters, both scopes have a 2- 
year limited warranty. And 
then there are features like 
square CRT's with internal 
graticules, vertical sensitivity 



of 1 mV/division, and a wide 
dynamic range for vertical am- 
plifier of 8 divisions or more. 
Each scope features front panel 
X-Y operation, 10X sweep mag- 
nification, 3% vertical deflec- 
tion and sweep accuracy, and 
low vertical drift. For ease of 
operation, functionally related 
controls are grouped into 3 
color-coded front panel blocks. 

How do we build in all that 
capability at such low cost? 
Chalk it up to two decades of 
oscilloscope design experience 
and some of the most modern 
production methods around. 

Hitachi V-352 and V-202 are 

CIRCLE 3 ON FREE INFORMATION CARD 



stocked by your authorized 
industrial distributor and ready 
for fast delivery. 

Ask for a demonstration and 
see more perf ormance than you 
expected for less than you 
thought possible. 

Hitachi... 

the measure of quality 







HITACHI 

Hitachi Den shi America. Ltd 1 , 

175 Crossways Park West 
Woodbury, NY 11797 
(516)921-7200 



\t)ull recognize the name- 
appreciate the quality 
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This oiler applies only 10 items in I his aa Aa snowing advertised price must accompany your order 



CRT, 

Restorer 
Analyzer 

'Willi High Speed Multiplex TecliRique 

I Mode! 467 



Restores cow and B/W 

I picture lubes like new! Uses the 
most powerful resioraiion 
| method known with minimal 
I danger to lire CRT. * Exclusive 
| multiplex lesl technique 



$420. 



75 



[Portable Digital Capacitance Meter 

I Model 820 /<- » 



I* Measures capacitance from 

lO l :i\ : ir. I Farad. * Resolved 
I to 0.1 pF. • 10 ranges tor ac- 
I curacy and resolution, * 4 digit 
I easy to read LED display. 
1 * D.5% accuracy. * Special 
I lead insertion racks or banana 

I Sweep/Function 
Generators 

Model 3015 

] • Frequeflcy:2Hzto2QOkHz. 

I in 3 ranges • Outputs. Sine, 
I square cv triangle * Variable 
I Amplitude: 15 V p-p, open cir- 
I cuJt; 7.5 V p-p into 600 ohms, 
I • Pulse Output. Fixed ampHtude 
ITT'L level logic high greater 
llhanSvOrts, * Accuracy: ±5% 



$157 
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$230. 



I Model 3025 

Frequency: 0.005 H? to 
1 5 mHz in 7 ranges. • Outputs. 
I Bine, square, triangle or haver 
I sine. * Variable Arnpirtude: 20 V 
I p- p. open circu it: 1 V p- p, into 
J Sflonms. * Accuracy. ±5%F.S. 

I$382. M 



$322. 



Model 3030 

• Frequency: 0.001 Hi to 5 

mHz in 8 ranges. • Outputs: 
Sine, iuuare triangte. pos/neg 
square, pos/neg ramp. • Van- 
able Amplitude. 20 V p-p. open I 
circuit to V p-o, into 50 ohms. [ 

• Accuracy: ±(1.5% setting 
+t% F.S.). 0.001 Hi lolmHj; 
±(2% selling +2%F .£,). I mHz | 
to 5 mHz. 

$547. 

Fr.ii Intrant its 
ill die 

Model 3020 

Four instruments in one pack- I 
age - swety gernfT.ilGi. function I 
generator, pulse generator, tone- 1 
burst generator * Criers ,02 He | 
to 2 MHz * 1000:1 tuning 
range • Low-distort ion high- 
accuracy outputs • Three- step I 
attenuator plus vernier control I 

• Internal linear and log sweeps I 



I low Distortion Function Generator 

Model 3010 



'M 



$187. 
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$1160. 



* Generates sine, square and I 
triangle waveforms • Vajiahte I 
amplitude and fixed TTL square- 1 

, wave outputs * 0.1 Hzlol MHz I 
I in six ranges * Typical sine I 

wave distortion under 0.5% from I 

0.1 Hz SO 10O NHz. 

Dual-Trace 30 MHz 
Delayed Sweep Scope | 
Model 1530 

* Delayed sweep operation fpr | 
sweep expansion up to lOQOx. 

* 30 MHz response, usable 
to 50 MHz. * 5 mV/di vision 
sensitivity, selectable 2 mV to 

L 20 mHz. • Variable hold-off 
J for pulse train display. * Single- 
sweep (or nonrepetilive wave- 
forms. * Built-in triggering 
1i Iters, 



'A 
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TECH 350 

Bright, 0.5%" LCD dismay. Single 
easy-to-use switch. Separate diode 

test 1 unci kin Low power resistance 
range. 22 megohms input resistance 
12,000 hour oatlery life. 



$210. 



BECKMAN 

Vk Digit Multimeters 

TECH 310 

Has 7 functions and 29 ranges, 

plus 0.25% VOD accuracy. 

$140. 

w/iree case 
TECH 360 

Input tack (or a standard K-type 
Ihermocoupling. enabling user lo 
measure temp Irom -30' C to 
+1265 C. Switch selectable mea- 
surement ol true RMS (AC +■ DC) 
or AG only voltages and currents. 



TECH 330 *„,_ 

Has 7 functions and 29 ranges, S/ I U 

plus 0.1% "DC accuracy and Irue ",, 

RMS capability (AC + DC). Wlree easel 

TECH 300 

Has 0,5% VOC accuracy and all j* m _-, 

the leatures ol TECH 310. eicepl S 1 

the continuity lest lunclion and ".. 

10- amp currem ranges W/1ree Case 



fm up 



* 9 
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$269. 



BS 



* with 
tree 
case 



Multimeter 

• Free 10 amp current shunt. 

• General purpose True RMS multimeters 
with identical features except fa power sources. 

Model 810 Model 811 

Operates on line voltage Operates on line voltage 
Anen □•; and whti rechargeable 

^£Oa. Mi-Cad batteries ^Mnn 

Hand Held DMM .m r™ ch< 



!** 
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Model D800 

Fluke's lowest priced 
DMM. An all purpose 
instrument tor basic 
measurement needs. 
Five ranges lor AC 
and DC voltage 
measurements Four 
ranges tor AC and 
DC current tests. Six 
resistance ranges 

$125.* 



TTTTTTTTT 



Model D802 

Same as Model 0800 
but has a basic DC 
accuracy ol D..1% 
and Fluke conduc- 
tance (unction lor 
accurate high resist- 
ance measurement. 

$189-* 



Model D804 

The most powerful in 
the senes. All features 
ol Model D802 plus 
capability to check 
continuity and logic 
levels, measure temp 
with K-lype thermo- 
couples and capture 
peak readings of 
transients. 

$249.* 



Meter 
$99. 9S 

Model 260-7 



• 28 time-proven ranges. * Direct dial 
reading of Amp-Clamp ranges. • Only 2 bat- 
teries , . one 9- won and one 1.5 volt "D" cell 

• 260-7 complete with batteries, test leads 
and manual -. p ,, 

• 2G0-7M with mirru scale [ ball 

• 2GD-TRT in roll case > fgr 

pricing. 



95 



■ 2 6 0-7 URT with mirror scale, 
in roll top case 






Available with reset pushbutton releases when 
overload exists. 



260-7 



3!/z Digital 
Multimeter 
Model 467 

* LCD analog bargraph to indicate nulls, peaks and 
trends. * Differential peakholdcapturesmaximum(peak| I 
and minimum values ol complex waveforms * 50 uVsec | 
pulse detection. ■ True RMS measuring capability. 



$229. 



Touch/Test 20 Multimeter 

, - v ,- x ,-,. x ;> ^ 



Portable Triggered Miniscopes 



ooo 



■ Touch selection and control 
of lunclions. ranges and power. 
• Large (0.55" high) LEO read- 
out • Automatic polarity and 

overload indication. • In-circuit 
test capabilities. 

Model TT-idO • 

Model TT-20B With baiteries and charger 



I iqqq) soqbg 

I ! J J -H DDSQG3 

J EQQ OQDQD 

i -> n h> e% udqoo 



MM 5 




S396 as Model MS-15 ISMHi S329.95 

Model TT-21 With LCD readout . . $420. 75 Model M S-21 5 15 MHz. Dual Trace S419. 95 

Model TT-21 B With LCD readout, batleries and charger $446. 2B Model MS" 230 30 MHz, Dual Trace 3549.95 



i 



855 Conklin St„Farmingda!e, N.Y, 1 1 735 



\U Maater Charge ■ Money Order 
(■VISA ■ COD ■ Check 

N.Y. State res i don is add 
I appropriate sale* tax. 
I S25.00 minimum order 
I COOTS extra (requires 25% deposit) 



ADD fOH SHIPPING AND INSURANCE 

to*250.00 S4.5Q 

*251.00to 500.00 6.00 

501 .00 tD 750.00 8.50 

751 .00 to 1000.00 12.00 

overlOOO.OO 12,50 
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EQUIPMENT REPORTS 



continued from page 32 



Computer Corporation's (26500 Corporate 
Ave. , Hay ward. CA 94545) new Osborne 1 
computer. 

If the Osborne name sounds familiar, it 
is. The founder of the corporation is Adam 
Osborne, the author and publisher of many 
computer books and articles. With that sys- 
tem, he is staking a claim to the low end of 
the full-featured microcomputer market. 

The Osborne I is a turnkey system aimed 
at the business user or advanced hobbyist. It 
is also the first truly portable desktop com- 



puter. Weighing just 23 pounds, the unit 
resembles a small, 20'/: x 13 x 9-inch 
suitcase, complete with carry handle and 
latches, when closed up. It opens to reveal 
two 5 '/j-inch disk drives, a mini-CRT, and a 
keyboard. 

What is even more impressive, however, 
is the software package that the purchaser 
gets with system at no extra cost. It includes 
a CP/M disk-operating system, along with a 
CP/M utility package; a WordStar word 
processing system, complete with Mail- 
Merge; a SuperCatc financial planning 
package, and the CBASIC and MBA- 
SIC programming languages. It has been 
estimated that the cost of that software, 
would run between $800 and $ 1 ,500, if it 
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AVAILABLE AT YOUR DISTRIBUTOR 

jmmm* aqvanged 

A. TOOL 

^^% I I TECHNOLOGY inc 

18217 PARTHENIA ST » NORTHRIDGE, CA 91325 
(213) 993-1202 
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were purchased separately. The software 
alone makes it an attractive package for the 
small business user. 

That single-board computer is built 
around a Z80A microprocessor; thel/Oports 
interface directly with the board. Those in- 
clude an RS-232C interface for connecting 
printers, modems, etc., and an IEEE-488 
instrumentation bus. The keyboard con- 
nects to the main unit through a 10-inch 
long, detachable, ribbon cable. A connec- 
tion is also provided for an external monitor 
(more on that later). 

The 81 -key keyboard is sloped, which 
would normally make it ideal for word- 
processing applications. There is one prob- 
lem here, however. The "feel" of the keys 
is such that it would take extra effort for an 
experienced touch typist to use that 
keyboard. The keyboard also includes a 1 2- 
key keypad, with 10 user-programmable 
keys. 

There are two other potential problems 
with the keyboard, or, more precisely, with 
its connecting cable. First, the ribbon cable 
is much more susceptible to wear than are 
other types. Second, the 10-inch length 
limits you somewhat in setting up the unit. 

Starting up this unit is as quick as plug- 
ging in the three-pronged plug and flipping 
on the rear- mounted rocker switch. As for 
ease of operation, a series of screen prompts 
helps you out in loading the system and 
program software. 

One major problem with the built-in 
video monitor is its size — it measures just 5 
inches diagonally. For occasional field use. 
that monitor should be adequate. But if the 
unit is used on a continuous basis, a large 
monitor is almost mandatory. For those 
situations, a larger, 12-inch monitor is 
available as an accessory. The display sys- 
tem is memory mapped and offers full 
scrolling. That scrolling is especially useful 
for such things as word processing. The 
standard display size is 24 lines by 52 char- 
acters, but the width of the display can be 
adjusted. 

A potentially serious limitation of the 
system is that it appears that no provisions 
have been made for future expansion. If a 
user needs a third or fourth drive, or wants 
to add an eight-inch drive for greater mass 
storage, he is out of luck. 

The unit also tends to run on the warm 
side. An internal thermal cutoff opens when 
the temperature exceeds 150 degrees, but, 
for a greater margin of safety, I would have 
preferred a cooling fan. The power supply 
shuts down under overload conditions. 

But there is one factor, despite the limita- 
tions we've pointed out, that makes this unit 
an outstanding value — that is its price. How 
else can one obtain a powerful Z80A-based 
computer system with 64K of RAM, com- 
plete with keyboard, video monitor, two 
disk drives, and a comprehensive systems- 
and applications-program package — all at a 
suggested list price of $1795.00? The 
Osborne 1 is also recommended for those 
who need a truly portable computer for field 
work. R-E 
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Call Toll Free: 

800-243-7428 

■ 

To Order From Connecticut, ; 
ot For Technical Assistance, ; 
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Total Ertdoaed (Conn Residenls add imHis lax)- $ ■ 

Paid by. ■ 

a 

G Personal Check G Cashier * Check. 'Money Onier ■ 

H VISA G MASTER CARD IBank No « 
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ANNOUNCING TWO 
NEW TERMINALS 

Smart* Fast * Graphics * Matching Modem and $295 Printer 

Nei ronics ■nnouncers a stata of the an 

btaikl hrtHigh in rarmingls. now at prices you 
can allord, you can no on-line- wilh daia-bank I 
and C-Ompu'E-r phone- i i n e Services ll'a >H 
yours "alsctranic nawspapars.'" adiicatiafial 
9«rv|c*9, Oow-Jonas alOCk rep-Dr'S. game's. 
racipa8, porsonal computing wilh any lavtl 
languBQ*, program axchangas, olGrtramc tiul- j 
latin boards - - - and more avery day ! \ ■ 

Nattontca offars two new terminals., bolfi 
lea lure a full 56 key.' 1 28 characlar lyoBwriter- 
slyis kayboard, baud rata* to 192 hiiobtud, a ! 
rugged Steel cabinet and power supply. Too ' 
Simples! on#, FASTERM-64. IS a 16 Una by 64 gr 32 chari-Cter per Sine unit, with a serial 
printar port for making hard copy ol all Incomirio daia. and oprtanai provisions for block and 
special 1 chancier graphics. The "smart" version, S-MARTEPM-30. featuras onher 2* line by PO 
charactara par line or 16 by 40 charactera par line. II oUara on-screen odllmg wilh page-at-a- 
time printing, 12,000 pixel graphics, ima graphics, abaoluta cursor addr-assmg underlining 
reverse video, ona-hal! mlcnsity and much more . . , simply plug lhem into your computer or 
Our phone modem and be on-line instantly. Jse your TV set (RF modulator rerqulrad) or our 
dolus groan-phosphor maniiar pictured above. For hard copy juat add our matched printer. 

Price breakthrough'.!! Own tha FASTERM-frt. a -campion? terminal kit. ready to plug In lor 
jus.1 $199.$$ Or order the SMAHTERM-30 kil for just 5299 », (bolh available wired and Seated.) 
Bo on-line with the million-dollar compuiara and daia services today ... wo ev«n supply Ihe 
necessary subscription lorme, 

Mora good news.: All the component In our lerminals are available separately (see 
coupon}, so you buy only what you need!!' 

fasterm-s* . , DISPLAY FORMAT: 64 or 32 characters^ Ine by 16 Unas .96 dlaplayabla 
ASCil characters (upper *. lowar case) . - o baud rales: t50, 300, «00, 1200, 5400, 4&00, 9603, 
1fl, 200, {switch sol-) . . . LINE OUTPUT. RS232JC or 20 ma curranl loop . . . VIDEO OUTPUT. 1V 
P/P (ElA RS-170J . . . CURSOR MODES: home £ Clear screen, erase to end of line, erase Cursor 
tine, cursor up S down, auto carriage rolurn^ime teed at ond o'. imrr & aulo scrolling , , 
REVERSE VIDEO. . BLINKING CURSOR . . PARITY; oil, even Qrodd ... STOP BITS: 1, 1.5, 
2 . . . DATA BITS PER CHARACTER: 5. 8. 7 or 8 . . . CHARACTER OUTPUT: 5 by 7 do! matrix 
In a 7 by 12 call . . . PRINTER OUTPUT: prints all Incoming data ..IKON BOARD RAM . 
2K ON BOARD ROM . CRYSTAL CONTROLLED , COMPLETE WITH POWER SUPPLY . . . 
OPTIONAL GRAPHICS MODE: includes 34 Creak & math characters plus 30 special graphics 
characters . . ASCII ENCODED KEYBOARD 50 keyri2fl characters. 

SMARTERMW . . . DISPLAY FORMAT 80 characters by 24 Unas or 40 characters by 16 lines 
128 dlspiayabie ASCII characters (upper &. lower case) & baud rates: ito, 300, 800, 1200. 2400. 
4000, WOO, 10, 200 ... LINE OUTPUT: RS232/C or 20 mi curranl loop . . . VIDEO OUTPUT: IV 
pp (EIA R&17Q] . . . EDITING FEATURES: inse'l'delete line, insert/delete character, lo-- 
wardrbiCk tab . . LINE OR PASE TRANSMIT . PAGE PRINT FUNCTION . . . CURSOR POSI- 
TIONlNC: up. down, right, lefl, plus absolute Cursor positioning with read back . . . VISUAL 
ATTRIBUTES; underline, blink, reverse video, hall intensity, & blank . . . GRAPHICS: 12,000 
pixel resolution block plus line graphics . . - ON-SCREEN PARITY INDICATOR . . - PARITY: oil, 
even or odd . . STOP BITS: 110 baud 2. all others t ... CHAR. OUTPUT: 7 by 11 character In 
a 9 by 12 block . , PRINTER OUTPUT . . 60 OR 50 Ht VERTICAL REFRESH . . BLINKING 
BLOCK CURSOR . . CRYSTAL CONTROLLED . . 2K ON BOARD RAM . ASCII ENCODED 
KEYBOARD: 5*3 toWtZfl character . . . 4K ON BOARD ROM . . . COMPLETE WITH POWER 
SUPPLY. 

TELEPHONE MODEM ttl3 QrA . . FULL DUPLEX, FCC APPROVED . . DATA RATE; 300 baud 
. . . INTERFACE: RS232/C and TTY . , CONTROLS: talk/data swilch (no ne*d to connect and 
disconnect phone), origifiatejanswar swilch on rear panel ... NO POWER SUPPLY RE- 
OU1RED. 

ASCII KEYBOARD ASCII-3 .56 KEYJ128 CHARACTER ASCII 
ENCODED . . . UPPER & LOWER CASE , - FULLY DEBOUNCED , 

2 KEY ROLLOVER - - POS OR NEG LOGIC WITH POS STROBE 
REQUIRES +5 1 12V DC (SUPPLIED FROM VIDEO BOARDS, 
PRINTER COMET I . SERIAL r.'O TO 96O0 BAUD . 80 
CHARACTER COLUMN (132 COMPRESSED) . . 10" TRACTOR FEED ^ 
... UPPERJLOWER CASE . . . INDUSTRY STANDARD RIBBONS - - . 
4 CHARACTER SIZES ... 9 BY 7 DOT MATRIX . . . Bt-OtRECTlONAL 
PRINTING 

Continental U.S.A. Credit Card Buyers Outside Connecticut 

CALL TOLL FREE 800-243-7428 

To Order From Connectlcul Or For Tech. Assist. Call (203) 364-9375 

NETRONICS R&D LTD. t>. P t. 

333 Litchfield Road, New Mllford, CT 06776 

Please send the Items checked below: 

a COMPLETE FASTEAM-64 TERMINAL (Includes FA5TVID-B4 video board 
ASCII-3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&l 
. . . wired & tested $249.95 plus $3 P&l . . , graphics option: add S19.95 to 
Adchi of ftbdvA 

3 COMPLETE SMARTERMnSO TERMINAL (includes SMARTVIO-BO video 
board, ASCII-3 Keyboard, steel cabinet and power supply) ... kit $299.95 plus 
S3 P&l , . . wired and tested $369.95 plus $3 P&l 

C FASTVID-64 VIDEO SOARD (requires + 5 & -12V DC] . . . kit $99.95 plus S3 
P&l . . . graphics option add $19.95 . . . wired & tested $129.95 plus $3 P&l . . . 
graphics option add $19.95 

□ SMARTVID-BO VIDEO BOARD (requires +5 & +M2V DC) . . . kit $199.95 
plus $3 P&l . . . wired & tested $249.95 plus $3 P&l 

D DELUXE STEEL TERMINAL CABINET . . . $19.95 plus $3 P&l 

D ASCII-3 KEYBOARD (requires +5& -12VDC) ... kit $69.95 plus $3 P&l . . . 

wired and tested $89.95 plus $3 P&l 

D POWER SUPPLY (powers ASCII-3 keyboard & video boards) ... kit only 

$19.95 plus $2 P&l 

D ZENITH VIDEO MONITOR (high resolution green phosphor) . . . wired & 

tested $149.95 plus $6 P&l 

O TELEPHONE MODEM MODEL 103 O/A . . . wired & tested $189.95 plus $3 

P&l 

D DOT MATRIX PRINTER Cornel I . . . wired & tested $299.95 plus $10 P&l 

□ RF MODULATOR MOD RF-1 ... kit only $8.95 plus $1 P&l 

a 3FT-25 LEAD MODEM/TERMINAL OR PRINTER/TERMINAL CONNECTOR 
CABLE . . . $14.95 ea plus $2 P&l 

For Canadian orders, double the postage . Conn. res. add sales tax. 

Total Enclosed $. 
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COMMUNICATIONS CORNER 



A new design for a high-selectivity audio filter 

HERB FRIEDMAN, COMMUNICATIONS EDITOR 



MY INTRODUCTION TO THE USE OF AUDIO 

filters in communications was through an 
old National receiver with a "Select-o- 
ject," an audio-frequency device with very 
sharp tunable filters that allowed the user to 
boost or attenuate signals, or to attenuate 
annoying heterodyne-interference. That 
feature, though, never made much headway 
against crystal and mechanical filters. 

Tunable filters did have some limited 
success as aftermarket devices, but the idea 
fell dormant for many years until the intro- 
duction of integrated circuits, which made it 
possible to manufacture a very effective 
peak/notch audio filter at a budget price — a 
particularly attractive package for low-cost 
receivers with no built-in filter. 

Although the audio filters were often 
touted as ' 'a new breakthrough in the state 
of the art," they were essentially just op- 
amp bandpass filters straight out of the 
textbook. One version worked just about as 
well as any other. At least, that's the way 
things appeared until recently, when I came 
across what can truly be described as a 
"new concept" ... though I'm certain that 
some reader will write in to tell me that he 
used the same idea 40 years ago. 

Actually, the "concept" is that of using 
an active device, such as a transistor or 
integrated circuit, to simulate a variable re- 



sistor in an amplifier's gain loop. I first ran 
across it in a spectrum analyzer add-on for 
the Radio Shack TRS-80 computer that used 
the impedance of an active circuit — an 
amplifier — in the feedback loop of an op- 
amp to control the op-amp' s gain . That gain 
was determined by a DC bias applied to the 
active feedback-controller, rather than by 
fixed resistors. It was a cute and effective 
idea, and I wondered why I hadn't seen it 
before in consumer or service equipment. 
As it turned out, other people must have 
had the idea at the same time, for that same 
week I was loaned a Bencher XZ-2 audio 
filter (from Bencher, Inc. , 333 W. Lake St. , 
Chicago, IL 60606) for communications re- 
ceivers that uses essentially the same princi- 
ple to deliver what is almost unbelievable 
performance. The unit is shown in Fig. 1. 
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FIG. 2 



The design of the device starts off like 
that of many other audio filters intended for 
shortwave listening, in that it uses multiple 
bandpass (BP) filters in series to provide a 
very narrow audio bandpass. But, unlike 
most other units that have two filter stages, 
this one has four cascaded stages of band- 
pass filtering, with each stage's output 
tapped (by a selector switch) to provide fil- 
ter bandwidths of 90 Hz, 115 Hz and 150 Hz 
for CW, and 2500 Hz for SSB . There is also 
an out position on the switch that bypasses 
the filters. The filter's output is fed to an 
LM380 audio amplifier IC that provides 
approximately 1 watt of output for head- 
phones or a speaker. The input is taken from 
the speaker terminals or headphone jack. 

What makes that audio filter different 
from the others? The way it's tuned. Nor- 
mally, a 4-gang potentimeter would be re- 
quired to tune the four cascaded filter- 
stages; the Bencher unit uses just a single 
pot to do the job, as we'll see shortly. It's 
very difficult to get each section of a 4-gang 
pot to track the others precisely. And, if 
they don't, the overall performance of the 
filter is reduced. For that reason, audio fil- 
ters for communications receivers often use 
two high-Q dual-stage filter sections. When 
a very narrow bandpass is needed, it's 
usually attained by cascading the two fil- 
ters, each with its own tuning control 
(potentiometer). 

Those of you familiar with high-Q filters 
are also familiar with the "ringing" they 
cause. The Bencher device, though, has 
almost no ringing because its filters are re- 
latively low-Q; it depends on very precise 
filter-tracking for its selectivity. 

Figure 2 shows how it's done. The feed- 
back-filter network for each bandpass filter 
is represented by the resistor and capacitor 
at each input and by the impedance repre- 
sented by a sector of IC1 , which is a quad 
switching-integrator IC. The tuning con- 
trol, Rl, determines the pulse width of a 
square wave fed to the switching integrator. 
The effective impedance of the integrator, 
and hence the tuned frequency of each filter, 
is determined by that pulse width. Since the 
four sections of the switching integrator are 
matched, they track precisely when the con- 
trol-voltage pulse train is applied to the inte- 
grated circuit. 

With the tracking optimized, it's no lon- 
ger necessary to design for a high-Q in order 
to secure a sharp passband, so a low-Q fil- 
ter-design can be used to reduce (or elimin- 
ate) ringing. R-E 
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Meter adaptor 



MOST WORKBENCH-TYPE VONTS HAVE A 

sensitivity of 20,000- to 30,000-ohms- 
per-volt and a reasonably high input- 
resistance on the higher voltage ranges. 
On the lower voltage ranges, however, 
the meter itself often loads the circuit 
heavily, and good accuracy on those 
ranges is a problem. The simple project 
described here can greatly reduce that 
problem. It increases the meter's input 
impedance considerably, and can be 
used with meters having sensitivities as 
low as 1000-ohms-per-vo!t. 

The heart of the unit is an LF 13741 
op-amp. That op-amp is a low-cost de- 
vice (usually less than a dollar) that has 
a J-FET input circuit. When it is con- 
nected as a voltage follower, the gain of 
the op-amp is almost exactly one. but 
its input impedance at room tempera- 
ture is nearly a million megohms and its 
output impedance is less than one ohm. 

The complete circuit is shown in Fig. 
I. When two 9- volt batteries are used 
for the power supply, input voltages to 
±8 volts can be applied; the input-volt- 
age range can be increased up to ±18 
volts, the maximum rating of the op- 
amp, if four batteries (two batteries in 
series instead of one as shown) are 
used. Since the current drawn by the 
circuit is only about 2 milliamps, good 
battery life can be obtained using even 
standard-duty batteries. 

As the offset voltage of the LF13741 
is only about 5 millivolts, no offset 
trimmer is required; the offset terminals 
(pins I and 5) are left floating. Resistor 
Rl and switch SI are optional. If they 
are included, you will be able to switch 







fOFTIOf/AL 



COMMOW 
C&ROUKCf, 



SZ 



61 



from the op-amp's high-impedance in- 
put to a standard 10-megohm input 
simply by closing the switch: there is 
no need to disconnect the adapter from 
the meter. To keep things as simple as 
possible, the circuit has no input-over- 
voltage protection; be sure to keep the 
input voltage below the supply voltage 
of the op-amp. 

The adapter can be built by using any 
technique. The prototype was built on 
perforated con struct ion -board; the op- 
amp was mounted in an 8-pin DIP 
socket. If you can't get (or don't want 
to use) the LF 13741 op-amp. a standard 
741 can be used. In that case, the input 
impedance will typically be only 50 
megohms, but that is still much better 
than the meter itself. The 741 can be 
substituted directly for the LF13741, 
provided that the 8-pin DIP version of 
the device is used. Other J-FET input 
or standard op-amps can be used, but 
some changes in the circuit may be 
needed. 

One thing that I did, that you may 
find interesting, was to build the adap- 
tor so that it could be mounted directly 
onto the meter. To do that, use plugs 
that match the input jacks on the meter 
as the adaptor's output terminals. 
Space them on the perforated board (or 
whatever else you used) so that they 
line up with the meter's input jacks. 
That will allow you to simply plug the 
adaptor into the meter, eliminating ex- 
tra leads between the two for a much 
neater appearance. The test leads plug 
into the adaptor's input jacks. — H.E, 
Fell ha iter 
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NEW IDEAS 

This column is devoted to new ideas, 
circuits, device applications, construc- 
tion techniques, helpful hints, etc. 

All published entries, upon publica- 
tion, will earn S25. In addition, Panavise 
will donate their model 333— The Rapid 
Assembly Circuit Board Holder, having a 
retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 
45-degree increments, and six positive 
iock positions in the vertical plane, giving 
you a full ten-inch height adjustment for 
comfortable working. [See photo below.) 




I agree to the above terms, and grant 
Radio-Electronics Magazine the right 
to publish my idea and to subsequently 
republish my idea in collections or com- 
pilations of reprints of similar articles. I 
declare that the attached idea is my 
own original materia! and that its publi- 
cation does not violate any other copy- 
right. I also declare that this material 
had not been previously published. 



Title of Idea 



Signature 



Print Name 



Date 



Street 



City" 



State 



Zip 



Mail your idea along with this coupon 
to: New Ideas Radio-Electronics, 
200 Park Ave. South, 
New York, NV 10003 



C 

!< 

CO 
CD 

ro 
41 




New LM-4. 

The 40-Channel Logic Monitor 

you hold in your hand. 



Now, there's a unique new way to speed and 
simplify your work with complex digital circuits. 
By simultaneously monitoring up to 40 points 
in a logic system with a compact, easy-to-use 
instrument that's faster than a scope and safer 
than a voltmeter. Our new multi-family LM-4. At 
$199.00,*its one of the best buys in logic today! 

Simply slip its 40-pin IC test clip over your 
CMOSorTTL ROM, RAM, microprocessor or 
MSI/LSI chip and instantly see the logic state 
of each pin on a big, easy-to-read liquid 
crystal display. 

But that's only the beginning. You can wire 
the LM-4 into a computer bus; fit it with two 16- 
pin test clips or sockets for comparing known 
good and questionable ICs; use it as a clip-on 
display for micros, minis and other computers 
during design, setup, testing, troubleshooting 
. . .there's no limit to the ways LM-4 can save 
you time and money! 

Measuring just 5.9 x 3.2 x 1.2',' the pocket- 
sized LM-4 comes with a 24" 40-conductor 
ribbon cable terminated in a 40-pin IC test dip, 
plus instructions/applications manual and 
high-impact carrying case. (An optional Univer- 
sal Cable Kit is also available for special 
interfacing require- 
ments, priced at 
$75.00.*) 

So whatever the 
job -in design, pro- 
duction or service- 
simplify your testing 
with the power of 
40-channel monitor- 
ing: Order your 
LM-4 today. 

Call toll-free for details 
1-800-243-6077 

During business hours 

GLOBAL 
SPECIALTIES 

CORPORATION 



70 Futon Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227. 

OTHER OFFICES: San Francisco (415) 646-0611. TWX 910-372-7992. 
Europe: Phone Saffron-Walden 0799-21662. TLX 817477, 
Canada: Len Fi n kl er Ltd . . Downsview, Ontario. 

* U.S. Resale only; price, specifications subject to change without notice. 
© Copyright 1981 Global Specialties Corporation. 
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Build this five-IC speech 
synthesizer and let your 
fingers do the talking. 

L. STEVEN CHEAIRS 



WHETHER THEY'RE USED FOR INSTRU- 

mentation or for practical applications, 
many electronic devices provide us 
with visual readouts. Those can range 
from simple indicator lights to complex 
LED or LCD arrays, up to and includ- 
ing alphanumeric displays. 

Frequently, though, it would be use- 
ful to have the information without 
having to look at the device. There are 
already DMM's that provide an audible 
continuity-test function using a tone, 
but wouldn't it be convenient if the 
meter could tell you what voltage was 
being measured so you wouldn't have 
to take your eyes off your work? Or. 
how about your own talking clock — one 
thai fealty "tells time?" 

What's required for devices of that 
sort is speech synthesis. And while 
speech synthesizers have been with us 
for a while, it is only recently that they 
have been reduced to a couple of IC's 
and their cost come down to a reason- 





able level. One such speech-synthesis 
system is the Digitalket from National 
Semiconductor. 

About the circuit 

The Digitalker system consists of 
three N-channel MOS integrated cir- 
cuits. The main IC is referred to as the 
Speech-Z'rocessor Chip, or SPC; its pin- 
out is shown in Fig. 1. The other two 
IC's (see Fig. 2) are ROM's containing 
the speech data that is processed by the 
SPC to produce words or phrases. Add 
a power supply, clock network, filter, 
and an audio amplifier to the Digitalker 
IC's and you will have a system that 
produces high-quality speech. That 
synthesized (actually, reconstructed) 
speech has the natural inflection and 
emphasis of the original speech. Male, 
female, and children's voices can be re- 
produced easily. {Some other speech- 
synthesis systems have had difficulties 
in reproducing the higher frequencies 



required for other than male voices.) 

The Digitalker' s ROM's store only 
those speech elements that the ear 
needs to hear. (The vocal tract also 
generates sounds that do not convey 
any intelligible information.) The tech- 
niques used by National to process a 
speech waveform are broken into two 
basic categories; digitization and com- 
pression. 

Recordings of actual speech are 
sampled for digitization (turning analog 
values into binary numbers) at a rate at 
least twice that of the highest frequency 
in the waveform's pattern. If the highest 
frequency to be used were 3000 Hz. the 
sampling frequency would have to be at 
least 6000 Hz. That sampling frequency 
is called the Nyquist rate. 

To minimize the storage space needed 
for the speech information. Dr. Fojrresi 
S. Mozer developed four compression 
schemes. The first removes all re- 
dundant (unnecessarily repeated) pitch 
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FIG. 1— THE HEART OF THE SPEECH synthe- 
sizer is National Semiconductor's MM54104, 



periods and portions of certain oilier 
pilch periods. Redundam phonemes 
(individual sounds that, when strung 
together, make up speech i are also re- 
moved at this stage. 

The second stage of compression, 
adaptive delta-modulation, involves 
storing the arithmetic differences of 
successive wave-amplitudes. By using 
that technique, rather than storing the 
amplitude values themselves, storage 
requirements are further minimized. 

The third compression technique re- 
moves the direction component of the 
speech waveform. That is done by a 
process called phase-angie adjustment. 
The ear doesn't use that component, so 
its removal will not affect speech 
quality. 

The last compression technique 
allows the amount of ROM required to 
store the speech data to be reduced by 
509£. It does that by reducing the low- 
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FIG. 2— THE MMS2164 is a 8192 x 8 HOM used 
to contain speech data. 

amplitude portion of a waveform to 
silence. 
The result of using multiple compres- 









TABLE 1 












8-bit binary 


8-bii. binary 


8-bit binary 




Word 


address 


address 


address 






se S1 


S8 S1 


S3 S1 




THIS IS DIGITALKER 


00000000 


Q 


00110000 


IS 


01 1 00000 




ONE 


00000001 


R 


00110001 


IT 


01 1 00001 




TWO 


0000001 


S 


001 10010 


KILO 


01100010 




THREE 


0000001 1 


T 


00110011 


LEFT 


01100011 




FOUR 


00000100 


U 


00110100 


LESS 


01100100 




FIVE 


000001 01 


V 


00110101 


LESSER 


01100101 




SIX 


00000110 


w 


00110110 


LIMIT 


01100110 




SEVEN 


000001 1 1 


X 


00110111 


LOW 


01100111 




EIGHT 


00001000 


Y 


00111000 


LOWER 


01101000 




NINE 


00001001 


z 


00111001 


MARK 


01101001 




TEN 


00001010 


AGAIN 


00111010 


METER 


01101010 




ELEVEN 


00001011 


AMPERE 


00111011 


MILE 


01101011 




TWELVE 


00001 1 00 


AND 


00111100 


MILLI 


01101100 




THIRTEEN 


00001101 


AT 


00111101 


MINUS 


01101101 




FOURTEEN 


00001 1 1 


CANCEL 


00111110 


MINUTE 


01101110 




FIFTEEN 


00001111 


CASE 


00111111 


NEAR 


01101111 




SIXTEEN 


00010000 


CENT 


01 000000 


NUMBER 


01110000 




SEVENTEEN 


00010001 


400HERTZ TONE 


01 000001 


OF 


01110001 




EIGHTEEN 


00010010 


80HERTZ TONE 


01000010 


OFF 


01110010 




NINETEEN 


00010011 


20MS SILENCE 


01000011 


ON 


01110011 




TWENTY 


00010100 


40MS SILENCE 


01000100 


OUT 


01110100 




THIRTY 


00010101 


80MS SILENCE 


01000101 


OVER 


01110101 




FORTY 


00010110 


160MS SILENCE 


01000110 


PARENTHESIS 


01110110 




FIFTY 


00010111 


320MS SILENCE 


01000111 


PERCENT 


01110111 




SIXTY 


00011000 


CENTI 


01001000 


PLEASE 


01111000 




SEVENTY 


00011001 


CHECK 


01001001 


PLUS 


01111001 




EIGHTY 


00011010 


COMMA 


01001010 


POINT 


01111010 




NINETY 


00011011 


CONTROL 


01001011 


POUND 


01111011 




HUNDRED 


00011100 


DANGER 


01001100 


PULSES 


01111100 




THOUSAND 


00011101 


DEGREE 


01001101 


RATE 


01111101 




MILLION 


0001 1110 


DOLLAR 


01001110 


RE 


01111110 




ZERO 


0001 1111 


DOWN 


01001111 


READY 


01111111 




A 


00100000 


EQUAL 


01010000 


RIGHT 


10000000 




B 


00100001 


ERROR 


01010001 


SS 


1 0000001 




C 


00100010 


FEET 


01010010 


SECOND 


10000010 




D 


00100011 


FLOW 


01010011 


SET 


10000011 




E 


00100100 


FUEL 


01010100 


SPACE 


10000100 




F 


00100101 


GALLON 


01010101 


SPEED 


10000101 


CO 


G 


00100110 


GO 


01010110 


STAR 


10000110 


o 


H 


00100111 


GRAM 


01010111 


START 


10000111 


o 

or 


1 


00101000 


GREAT 


01011000 


STOP 


1 0001 000 


J 


00101001 


GREATER 


01011001 


THAN 


10001001 


i- 
o 


K 


00101010 


HAVE 


01011010 


THE 


10001010 


LLI 
I 


L 


00101011 


HIGH 


01011011 


TIME 


10001011 


LLI 


M 


00101100 


HIGHER 


01011100 


TRY 


10001100 


6 


N 


00101101 


HOUR 


01011101 


UP 


10001101 


a 

< 


O 


00101110 


IN 


01011110 


VOLT 


10001110 


or 


P 


00101111 


INCHES 


01011111 


WEIGHT 


1 0001 1 1 1 
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•MAYBE 
ELIMINATED 
IF 9-VOLT SUPPLY 
IS USED. 

"ELIMINATE 

01 (ADO JUMPER) 
ftll, AND LINE FROM 
PIN50F [CI IF 
UNREGULATED 
SUPPLY IS USED, 
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FIG. 3— SPEECH SYNTHESIZER can be operated tram either a 9-wolt battery or an unregulated DC- 
supply. See text for more details. 



sion-techniques is a system capable of 
storing and reconstructing a word or 
phrase with high quality. 

How it works 

The complete speech-synthesizer cir- 
cuit consists of the speech processor IC 
(SPC), plus the speech ROM's, power 
supply, filter, and audio amplifier. The 
speech data is mask -programmed into 
the ROM's by National Semiconduc- 
tor, starting from an ordinary analog 
tape containing the words and phrases 
required. 

The speech waveforms are time- 
domain compressed, eliminating a great 
deal of the number-crunching required 
by other techniques to reconstruct the 
digitized word. Because of that, the 
SPC can operate at lower clock-fre- 
quencies, and the speech-reconstruc- 
tion circuit becomes simpler to build. 
Inside the SPC there is a programmable 
frequency-generator and a variable- 
gain D/A converter. Together, they 
produce the intonation and inflection 



that make for realistic-sounding speech. 
The ROM set specified in the Parts 
List is programmed with a vocabulary 
(see Table I) consisting of 136 words, 
one complete phrase, two tones, and 
five different silence durations. The 
words are in a male voice and the 
phrase is in a female voice. Each word 
or phrase to be synthesized is assigned 
an 8-bit address. Address 81H (the 
"H" indicates that the number is hexa- 
decimal) is the "ss" hissing sound: it is 
used after a word to make it plural. All 
addresses higher than SFH are invalid 
and will result in garbled sounds. 

The circuit, shown in Fig. 3. is quite 
simple (o build. It can be powered 
either by a 9-volt transistor battery con- 
nected to the REGULATED DC input or 
from 9 to 18-volts DC applied to UN- 
REGULATED input. Resistor RI2 and 
Zener diode Dl are used to obtain 9- 
volts if an unregulated source is used; 
they may be omitted if a 9-volt battery 
is used. The 9- volts is used by the SPC 
and the audio amplifier. 



Power for the ROM's (5- volts) is de- 
rived from the 9-volt supply by IC4, a 
7805 5-volt regulator. That power can 
be switched on or off by the SPC's 
ROMEN line using resistor Rll and 
transistor Ql, a useful feature for ex- 
tending battery life. If an unregulated 
supply derived from a transformer is 
used you can omit Rll and Ql and 
add a jumper between the pads for what 
would have been Ql's collector and 
emitter. 

A clock network — resistors R9 and 
RIO. capacitors C8 and C9. and 
XTALl — is used with active compo- 
nents inside the SPC IC form a 4-MHz 
clock. The remaining circuits are the 
filter and audio amplifier. 

The filter is a simple passive R-C cir- 
cuit whose component values are 
chosen for a 200-Hz roiloff frequency. 
The output of the filter is supplied to a 
voltage divider, which acts as a volume 
control. The signal is then amplified by 
IC5. which drives a 8-ohm speaker. 
(Use a fairly large speaker — small 2'A- 
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FIG. 4— SYNTHESIZER IS CONSTRUCTED on single-sided PC board. You may wish to eliminate feed- 
through traces between IC pins to prevent shorts. 
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FIG. 5— PARTS-PLACEMENT DIAGRAM shows board with components lor both 9-volt battery and 
unregulated- DC operation. Refer to text for information on which parts can be eliminated. 



inch ones tend to distort the sound.) 

Construction 

A foil pattern for the circuit board is 
provided in Fig. 4. An already etched- 



and-drilled board is also available; see 
the Parts List. Install the IC sockets, 
together with the jumpers required for 
your configuration, as shown in Fig. 5. 
Then install and solder the resistors. 



PARTS LIST 

All resistors V* watt, 5% unless otherwise 
noted 

R 1—8200 ohms 

R2-R6— not used 

R7 — 5000 ohms, PC-mount trimmer po- 
tentiometer 

R8— 10 ohms 

R9— 1500 ohms 

R10. R13— 1 megohm 

R1 1—3000 ohms 

R12 — 15 ohms, 1 watt (see text) 

Capacitors 

C1-C3— 0.1 iiF, ceramic disc 

C4, C5— 10 uF, tantalum 

C6 — 0.047 (jF. ceramic disc 

C7— 220 M F. electrolytic 

C8 — 50 pF, ceramic disc 

C9 — 20 pF, ceramic disc 

C10-C13— 0.01 mF. ceramic disc 

C14 — not used 

C15, C16— 2.2 *jF, tantalum 

C 17— 100 pF. electrolytic 

Semiconductors 

IC1 — MM54104 speech processor IC (Na- 
tional) 

IC2— MM52164 SSR1 speech ROM (Na- 
tional) 

IC3— MM52164 SSR2 speech ROM (Na- 
tional) 

IC4— 7805 5-volt regulator 

IC5— LM386 audio amp 

Q1— 2N3906 

D 1—9.1 -volt Zener 

XTAL1— 4.0 MHz crystal 

S01— 16-pin DIP socket 

PL1— 16-pin DIP header 

S1-S8— SPDT slide or toggle switch 

S9 — SPDT momentary slide or toggle 
switch 

Miscellaneous: PC board, switch-mount- 
ing board, 8-ohm speaker, IC sockets, 
9-volt battery, or 9-18-volt DC power 
supply, etc. 

The following are available from Quest- 
Star Electronics, 2820 Howard Dr., Las 
Vegas, NV 89107: IC1-IC3, $105.00; PC 
board, $12.95; kit of all parts, $149.95. 
Add $1.75 for shipping and handling; NV 
residents please add tax. Allow 6-8 weeks 
for delivery. For information on other 
speech-ROM sets, send an SASE to 
Quest-Star Electronics, 



capacitors, and crystal. Finally, install 
the diode, transistor, and IC4. You are 
now ready to test the synthesizer. 

Before inserting the rest of the IC's 
in their sockets, apply power to the 
board. The sockets for IC1 and IC5 
should have 9-volts at their V cc pins 
(pins 40 and 6, respectively). Pin 3 of 
IC4 — its output — should read 5 volts. If 
you used Ql. pin 24 <V CC ) of IC2 and 
IC3 will be at ground potential. If you 
ground pin 5 of the SPC (IC1) socket, 5- 
volts should appear on pin 24 of the two 
IC's. If everything checks out. discon- 
nect power and discharge the filter 
capacitors. 

Connect the speaker and install all 

the IC's in their sockets. Connect the 

switches as shown in the schematic 

continued on page 110 



1 1 

III 


mmm 


H\\\\W [\ 


H 




iiJlMHI 



Test your skills! Meet our 
challenge! Compose your own 
electronic musical score from 
the sounds of your favorite TV 
game. ..and win these Kenwood 
state-of-the-art components — 
and more — valued at over 
310,000 retail! 

That's right! By skillfully orchestrating 
your own home video game sounds 
into a symphonic arrangement, short 
but sweet, and imaginatively editing 
them on a standard cassette tape,., 
you can enter RADIO-ELECTRONICS 
Video Game Concert Contest! All 
entries will be judged by a panel of 
industry experts for originality and 
creativity... and the following prizes, 
among others, will be awarded: 

" 4 Kenwood KV-901 14-day 
programmable VCR's (list price: 
$1 .200 each) 

4 Kenwood KVA-502 Audio Video 
Amplifiers (list price: S400 each) 
1 Kenwood KR-1000 Stereo 
Computer Receiver (list price: 
$1,250) 

1 pair of Kenwood LS-1000 
Speakers (list price: S500) 
1 Kenwood DC -20 integrated 
stereo system (list price: $900) 
4 sets of ten TDK video cassettes 
(list price: $350 per set) 
Plus... even more valuable prizes 

" yet to be announced! 
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Official Videogame 

Concert Contest 

€ntry Form 

(This form must accompany your entry) 

(Vou must use on original entry Form. No copies or Facsimiles 

ore occeptoble) 

OFFICIAL AUL€S 

This contest is designed to test your skills. By orchestrating your own home 
videogame or personal -computer- gome sounds into o symphonic arrange- 
ment short but sweet and imaginatively editing them on o standard cassette 
tape you con enter the Rodio-€lectronics Videogame Concert Contest end 
take a shot at winning some of the prizes described on the other side of this 
poge. 

1. Composition must not be less than 2 minutes in length and must not 
exceed 5 minutes. (Total ploying time.) 

8. Cntry must be recorded on o standard cassette tape, It will be played 
back on o standard deck; no noise reduction (such as Dolby) will be used. 

3. Cach entry must be accompanied by o complete, signed, omcioi entry 
form, entries that do not have official forms attached or have forms that are not 
completed or signed, will be disqualified. Entry forms con be found in every 
copy of the July 1982 and August 1 982 issues of Rodio-eiectronics No copies 
or facsimiles will be accepted. In the event that you cannot iocate on issue 
locally, these issues ore available directly from Rodio-€lectronics, The cost is 
$1 .25 plus $ 1 .00 for first class postage. Payment must include your order, ond 
must be poyoble in US funds. 

4. All entries must be postmarked no later than August 30. 1 982 and must 
be received no loter than September 1 5. ] 982. 

5. Only one entry per individual in each category, Pin individual con enter oil 
four categories (pnee in each category). Vou connot enter the some category 
mare than once 

6. fill entries must be original compositions of the entrant 

7. All entries become the property of Radio- Electronics. By submitting on 
entry and in return for Radio-Clectronics considering your entry, the entrant 
transfers all copyright rights to the submitted materials to Rodio-6lectromcs, 

8. No entries con be acknowledged or returned. 

«. The decision of the judges is finol. 

10. Winners will be announced in the December 1982 issue of Rodio- 
eiectronics If you wish to receive o list of the winners send a stamped 
self- addressed envelope to- Videogame Contest Winners. Radio-Clectronics, 
200 Pork five. South, Mew York, NY 10G03, 
Void where prohibited by law. 



Moil to: 

Radio 
Electronics 

Videogame Concert Contest 

200 Pork five. South 
Neuj York NY 10003 



Name. 



Address. 
City, 



State- 



ZIP. 



□ Mattel (Intel I i vision) 



Category of entry: 
D Atari 

□ Mognavox (Odyssey) 

□ Other Videogame incl. personal computer (Typ®)- 



Listing of game cartridges or computer software used to form this 
composition. Cartridges are listed in the some order — and eoch 
time — that their sounds appear in this entry. I have listed the name of 
the cartridge or computer software and the name oF the monuFactur- 
er. (Vou may continued this list on q separate sheet if it's too long to 
fit here.) 



I have submitted this entry to the Radio-flectronics Videogame Con- 
cert Contest and will abide by the decision of the judges. I under- 
stand that in return For R-G considering my entry that I hereby transfer 
all copyright rights of the material submitted to Radio-Slectronics ond 
certify that oil materials ore originol developments oF mine. 



Signature- 
flge. 



Date- 



IF you ore a minor, one oF your parents or legal guardian must olsoj 
sign this Form, 



Make a move that 

makes you * 

a winner! - * 
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Mattel Intellivision 
Astrocade 
Magnavox Odyssey 

Atari 
Handheld/Tabletop Games 
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Videogame History 



Videogames today are going strong, but their 

road to popularity has had its ups and downs. 

This is what it was like in the beginning. 



IN THE EARLY [950's A SMALL MANUFACTURER OF MILITARY 

systems gave one of its young Engineers an unusual assignment. 
Since it was seeking to penetrate the consumer-electronics market- 
place, the company asked the engineer to design the world's best 
television receiver. 

A paramount requirement for the engineer was to include features 
that were so advanced and desirable that the public would gladly pay 
whatever premium prices might be asked. 

The engineer went to work and, about a year later, completed an 
initial design on paper. Next came a company review and, ul 
timately, the decision that the price being projected for the TV 
receiver was well above what the public would accept. The project 
was abandoned. 

Many years passed. By 1966, the engineer had moved to Man- 
chester. New Hampshire, and had advanced to the position of 
division manager for the equipment design division of Sanders 
Associates. His name was Ralph Baer. 

Supervising a staff of nearly 500 engineers and technicians. Baer 
was now in a position to authorize work involving many different 
electronics disciplines. But as Baer studied possible developmental 
projects, he recalled one of the features he had suggested, more than 
ten years earlier, for the never-completed world's best TV receiver. 
It was the use of the TV screen as a playing field on which two 
opposing players would match their skills. 

Baer discoverd that there wasn't a single TV raster- scan -related 
project being conducted at Sanders Associates and only a few 
engineers with knowledge of TV. "1 decided to build my own 
breadboard and check out my ideas for generating player spots and 
moving them around a broadcast-TV receiver screen under manual 
control," remembers Baer. Working after hours, he built a couple 
of symbol generators and soon had two spots chasing each other 
around the screen of a black-and-white TV set. "I had a very strong 
feeling that I was holding a tiger by the tail," Baer relates. 

Next, Baer met with Herbert Campman, Director of Research 
and Development at Sanders Associates, and Louis Etlinger, 
Corporate Director of Patents, and work on the project was official- 
ly sanctioned. Two engineers. Bill Harrison and Bill Rusch. re- 
ceived the assignment to bring into existence the world's first TV 
game. 

The first paddle game 

By the following year, remarkable progress had been made. 
Baer, Harrison, and Rusch built a multiple-player hockey game in 
which the puck moved at a velocity proportional to how hard it was 
hit; it also moved at the same angle at which it was hit. A player 
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could skate with the puck, hand it off to a teammate, or shoot. The 
puck bounced off all four walls and an adjustment changed the 
condition of the ice from fast to sloppy (to give beginers a better 
chance). 

Selling the concept to a licensee turned out to be much harder than 
developing the game. Demonstrations to potential customers began 
in mid-1967 and continued through 1969. A number of discussions 
took place with RCA but a deal thai might have changed videogame 
history fell through at the last minute. 

However, an ex-RCA executive, employed by Magnavox, told 
Magna vox officials about the incredible game he had seen demon- 
strated and a dialog between Baer and Magnavox began. Magnavox 
assembled a number of units, by hand, and after a successful 
market-test program in 1971, obtained exclusive license rights to 
the Sanders" patents, including rights to sublicense the patents to 
others. 

Magnavox moved quickly. The first model of Odyssey was 
announced in May, 1972, and the production line was running by 
summer. In spite of confusing advertising that created the impres- 
sion that the Odyssey game could only be played on Magnavox TV 
sets, nearly 100,000 Odyssey games were sold during the Fall/ 
Winter 1972 season. Until Atari entered the marketplace in 1975, 
Odvssey was the only video game that could be played on home 
TV-sets. 

Pong arrives on the scene 

Atari could have reached the home-entertainment market sooner. 
It had opted, instead, to pursue the coin-operated electronic-game 
marketplace when the company was founded in 1972. Atari finally 
entered the home marketplace in 1975, only after reaching an 
agreement with Sears and Roebuck to distribute a consumer version 
of Pong, its first arcade product. 

Nolan Bushnell, Atari's founder, had worked as an attendant in a 
penny arcade while going to college and his attention centered on 
developing electronically controlled arcade games. 

Bushnell envisioned Pong as an arcade alternative to the pinball 
machine. After developing and building the first model, he demon- 
strated it to a major manufacturer of pinball machines located in 
Chicago. The company wasn't interested. 

Bushnell brought the unit back to Sunnyvale, CA, and persuaded 
the owner of Andy Capp's, a neighborhood tavern, to give Pong a 
short trial . Two days later, Bushnell received a phone message to 
service the machine. Thinking that something was wrong with the 
transistor-transistor logic, he rushed over with his repair kit. In- 
stead, he found that the machine wasn't working because its coin 
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box was jammed to capacity. 

Although Atari became only the second company to enter the 
home- videogame market when it introduced the consumer version 
of Pong in mid- 1 975. a short 1 2 months later, the videogame fever 
had reached frenzied proportions; the number ol companies making 
TV games ballooned to 70. The competition for the 1976 holiday- 
season videogame business promised to be awesome, Atari needed 
capital, and ownership passed to Warner Communications in a $28 
million deal. The change in ownership helped Atari survive the hard 
times that were about to hit the videogame industry. 

A sensible question that one might ask is, *"How could the 
number of videogame manufacturers swell from two to 70 in one 
year?" There is a logical answer. 

The first videogame IC 

In early 1976, General Instrument introduced a product that made 
it possible for anyone with a knowledge of simple assembly- line 
work to get into the videogame business; a background in elec- 
tronics was totally irrelevant. 

The product, an integrated circuit designated the AY3-8500, 
contained virtually all the circuitry needed for a videogame in a 
single IC. The IC provided six different games: tennis, soccer, 
squash, practice (one-player handball), and two rifle-shooting 
games. 

The IC provided automatic scoring and character generation for 
displaying the scores of two players from zero to 15 on the screen. 
Bat sizes were selectable externally, using switches. Angles (steep 
or shallow) and the speed of the ball were also selectable externally. 
Ball service after a score was manual or automatic as desired bv the 





AN EARLY PROGRAMMABLE VIDEOGAME, the Fairchild Channel F has 
recently bam re-lrrtroducad bv Zircon International. Inc. 



TANK 11, one of the first non-programmable videogames from Atari. Note 
that the hand controllers closely resemble those used In the VCS. 



players. 

Not only was the IC easy to use, but if the customer wasn't up in 
electronics knowhow, General Instrument would also supply all the 
necessary design information. Customers were given the external 
circuitry needed to use the IC and told which oscillators, speaker 
drivers, and modulators to use. 

Development of the IC had been initiated at General Instruments 
Glenrothes, the Scotland plant, in 1 975 at the request of Salora OY 
in Finland for use in a TV set. Interest spread and additional orders 
were received from Telefunken GmbH and Locwa-Opta GmbH in 
West Germany, and Vangard S.A. in Spain. 

"'The circuit was not the result of brilliant market forecasting or 
product planning," recalls a former General Instrument executive. 
"It was one of more than a dozen projects involving custom LSl's 
that were underway at that time." 

The IC was designed for use in the 625-line, 50 frames-pcr- 
second PAL TV system used in Europe. After the European 
engineering group reached the breadboarding stage, General Instru- 
ment decided to mount a parallel effort in Hicksvillc. NY. to 
develop a 525-line, 60 frames-per-second NTSC-system version for 
the U.S. market. 

Fifteen engineers were put on the project, and when the design 
was complete, a p-channcl wafer-production facility that had been 
used to fabricate metal-oxide-semiconductor (MOS) calculator 
wafers was converted to produce the faster n-channcl MOS chips 
called for by the design. The cost of the IC was $5 to S6 depending 
on the quantity being ordered. 

Delivery of samples of the IC began in February, 1976. and by 
summer, more than a million IC's had been shipped. The seven- 
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THREE GENERATIONS of the Magrtavox Odyssey, Lack of programmabtl- 
Ity was a major drawback of those un its — the first that could be played on a 
home TV set. The eventual Introduction of the programmable 
videogames— such as the Odyssey 1 — solved that problem. 

millionth one was shipped in January, 1977, and later, that year, 
factory production increased to between 1 and 1.2 million game 
lC's per month. 

The race was on 

As the first General Instrument game IC's reached the game 
manufacturers. National Semiconductor and Fairchild Semicon- 



ductor were racing to develop products for the 1 976 holiday season. 
Both, however, had decided to market complete game systems not 
just IC's. 

Despite their haste to move from development to production, 
both companies realized that game systems could quickly become 
obsolete if a competitor developed a superior IC. They decided to 
meet that potential threat in different ways. 

National came up with a concept that could be construed as a 
compromise between a dedicated (fixed) and a programmable de- 
sign, To change a set of games in the National game, called Adver- 
sary, all that was required was the substitution of one master IC for 
another. 

Adversary was introduced in the fall of 1976; it offered three 
games — hockey, tennis, and handball, in full color. More than 
200.000 Adversary games had been sold by the end of the year and, 
in late 1976, National pushed ahead with the development of a 
direct-replacement IC, scheduled for availability in 1977. The new 
IC would offer the same three games plus soccer, pinball, and 
wipeout. (In wipeout, 256 target dots would appear on the screen; 
points were scored by hitting each target with a ball. As the ball hit 
the target dot, it would disappear from the screen; hence the name 
"wipeout,") 

National's plan was to switch to the use of the new IC as soon as it 
was ready. Purchasers of games with the original IC would be able 
to upgrade their systems by substituting the new IC. either by 
buying the new IC and installing it themselves, or by returning their 
present unit to National Semiconductor for modification at a nomin- 
al fee. 

The first programmable TV game 

Fairchild was the first manufacturer of a truly programmable 
home-TV game system. Its Video Entertainment System, available 
in limited quantities in August, 1976, was designed to accept 
interchangeable cartridges. Each cartridge contains a semiconduc- 
tor memory, programmed to reproduce specific games on a televi- 
sion screen in full color. The system contained two resident 
games — hockey and tennis. 

The heart of the system is a Fairchild F8 microprocessor and four 
random-access semiconductor memories. The unit uses eight- 
position hand controls. The controllers can be pushed forward, 
pulled back, pulled left or right, twisted left or right, and pulled up 
or pushed down. For many games, the score and elapsed playing 
time arc continuously displayed at the bottom of the screen. 

When Fairchild introduced the system, it also announced plans to 
bring out a new^ cartridge every month — a very ambitious undertak- 
ing. Unexpected delays in getting approval for the system from the 
Federal Communications Commission soon wrecked the entire 
timetable. Only a small supply of systems and three different 
cartridges were available for the Christmas 1976 season. The car- 
tridges included a four-game combination of Tic-Tac-Toe (player 
pits his X's against computer's O's), Shooting Gallery (rifle vs. 
flying ducks). Doodle (drawing diagrams on the screen), and space 
Quadra-Doodle (computer creates color kaleidoscope). Also 
offered were a two-game cartridge containing Desert Fox ( mine and 
tank warfare) and Shooting Gallery (angle of shot varies after hit) 
and a cartridge with two variations of Blackjack. (In one, Las Vegas 
rules were followed; in the other, two players opposed the house, ) 

Despite the delays, Fairchild remained optimistic as it announced 
the availability of three more cartridges in January, 1977, Those 
were Spitfire (a dogfight on the screen) , Space War (a flying saucer 
duel using lasers), and Math Quiz (math basics for youngsters I. 
Eventually, Fairchild dropped out of the videogame business, but 
not before it had sold many of its game systems. Recently, a 
company called Zircon International (475 Vandell Way, Campbell, 
CA 95008) started selling the original Fairchild videogame, and 
many of the original game cartridges. Zircon is also selling several 
new cartridges of its own. 

RCA had revealed in September, 1976, that it also had a pro- 
gammable game system in development, and, in March, 1977, it 
demonstrated the unit. The RCA system used its 1802 micro- 
processor and used a keyboard to control action. The system came 











LACK OF A COLOR DISPLAY Was among the factors that led to the early 
failure of the Studio II videogame from RCA. 



with five built-in game programs: additional programs were avail- 
able in plug-in semiconductor-memory cartridges. 

The RCA system was the first TV game unit to offer bowling. 
The alley was presented on the screen with the foul line running 
along the bottom from left to right. The ball was released when it 
was in the desired position by touching a key on the keyboard. Other 
keys provided "curve-up," "curve-down," or "no-curve" as de- 
sired by the player. The pins didn't ricochet off each other; instead, 
if they were in the path of the ball, they merely disappeared. The 
console also provided a version of Etch -a -Sketch, controlled by 
pushing appropriate keys to change the direction of the traveling 
etch on the screen. 

The RCA system had one glaring drawback that many felt 
doomed it to failure; unlike the competitive game systems available 
that displayed color on the TV screen, it was a black-and-white only 
game. 

Both Fairchild and RCA had missed the 1976 Christmas season. 
But other manufacturers, many using the General Instrument AY3- 
8500 IC, had sold every game system they could produce. TV game 
sales for 1976 were estimated at $187,000,000: the number of 
actual units sold was about 3,390,000. 

The figures could have been higher. The demands for the GI IC's 
far exceeded the supply. Many areas of the country ran out of 
videogames long before Christmas. 

The momentum continued in January, 1977, buoyed by the 
announcement of the impending availability of six new game IC's 
coming from General Instrument. A list of the new games appears in 
Table I. 

The prospects for 1977 looked exciting. Coleco (Gl's first major 
customer for the AY3-8500), Magnavox, and many others began 



expanding production facilities for the anticipated doubling of the 
videogame business during the coming year. Magnavox revealed 



TABLE 1— Gl's 
IC1 


SECOND GENERATION IC's 
IC2 


Blackjack 
Draw Poker 
Acey/Deucy 
War 

IC3 


Combat Squares 
Racing Squares 
Shooting Squares 
Juggling Games 

IC4 


Volleyball 
Projection 
Hazard 

IC5 


Barricade 

Collision 

Avoidance 

IC6 


Road Race 


Submarine 



that it would market a 24-game master system, based on several of 
the new GI IC's, for under $100 in September, and National Semi- 
conductor announced that its new version of Adversary might be 
ready as early as June. 

But neither system reached the marketplace. Suddenly, the de- 
mand for videogames disappeared. Were videogames only saleable 
on Father's Day and at Christmas? Was the market only temporarily 
saturated? Most videogame manufacturers ran out of money before 
they found out. Others pulled out of the business to turn their 
attention to other, more profitable, ventures. 




MICROPROCESSOR-BASED TABLETOP GAMES, such as Parker 
Brothers' Code Name: Sector, gave the early prog ram manles some stiff 
competition. 



THE SCREEN BURN SCARE 



o 

o 
<r 
f- 
o 

HI 



o 

< 




BRINGING HOME the thrill of an arcade, Video Pf/toatf was one of the first 
home videogame versions of that popular game. 



Boom or bust 

As it turned out, the effect of the shortage of game systems and 
cartridges during the peak portion of the 1 976 holiday season was 
far worse than the industry anticipated. Toy department personnel 
had been forced to switch customers to other products when the 
shortage set in. Customers who had purchased systems and then 
couldn't buy cartridges weren't easy to placate either 

As systems and cartridges became available in 1977. retailers, 
even more than customers, were psychologically switched off. The 
TV game industry failed to realize that both groups would have to be 
resold. Many videogame departments at stores had been shut down 
and the space had been restocked with other merchandise. Many 



AT THE CONCLUSION OF THE CHRISTMAS, 1976, SELLING SEASON, A CANA- 

dian department-store chain, the T. Eaton Company, announced 
that two of its floor-demonstration TV sets had permanent ion- 
imprint burns. The two sets, both black-and-white models, had 
been operated 1 2 hours a day for five weeks. The story received 
major attention in the press and from the broadcast media. 
Although it was difficult to assess the effect on videogame sales at 
the time, many industry executives felt that game owners had 
reduced the amount of time they used their games. 

A probe into ion-burn damage from prolonged operation was 
launched by the Federal Trade Commission and, as a result, many 
stores — including the Eaton Company, and some TV man- 
ufacturers — issued warnings to customers against operation at full 
brightness or full contrast over extended time periods. Today, 
fortunately, that problem no longer exists. 



major retailers objected to reordering the same cartridges (and, in 
some case, through ignorance, the same system) they had carried 
the previous season, Some retail outlets were influenced by reports 
of a new generation of TV games in development and decided to 
wait for their introduction. 

As the months went by, even consumers who wanted to buy 
videogames had a difficult time obtaining them. "First, no one 
could buy them; then no one could sell them. Finally, no one could 
find them," recalls a retailer. 

It was at that time that handheld games exploded onto the scene. 
During 1976, the industry's first three handheld electronic games 
had been introduced (Texas Instruments* Little Professor, con- 
trolled by TI's TMSIOOO four-bit microprocessor, and two Mattel 
games — Football and Auto Race, also controlled by a four-bit 
microprocessor, Rockwell's PPS-4). 

It seemed as if microprocessor-based handheld and tabletop 
games were being shot onto game-store shelves in 1977, Instant 
success was achieved by many of those products, including Code 
Name: Sector by Parker Brothers, and Comp IV and Electronic 
Battleship, both products of Milton Bradley. 

In the videogame industry, momentum had temporarily been 
replaced by inertia. It would be a while before the videogame staged 
a comeback and recaptured the public's fancy. R-E 




Magnavox Odyssey 



The original home videogame is still with us — 

but in a much more elaborate version than the original 



DANNY GOODMAN 

IF. AS THE DEFINITION GOES, AN ODYSSEY IS "A LONG WANDERING, 

beset by radical changes in fortune." then the videogame name 
"Odyssey" has been on such a journey for quite a while, with its 
fortune now changing from good to even better. 

Those of us who can remember way back to the dawn of the 
home-videogame age — a whole ten years ago — may remember the 
first Magnavox Odyssey, a battery-operated device that hooked up 
to a home TV -set. It offered a choice of 1 2 different videogames — 
all variations on a paddle-ball theme. 

The display was black-and-white, and got a little help from 
play field overlays taped to the TV screen. The graphics consisted of 
three little white squares on a black background: one square for each 
hand controller, with the third acting as a ball or cursor, depending 
on the game. That first-ever home videogame unknowingly foretold 
the future: The console was programmed (but they didn't call it that, 
then) by different plug-in cards to provide game variety. 

In spite of what the news reports called a "steep price" of 
S99.95. the first version of Odyssey sold well at first. But, as had 
happened with the pocket calculator not long before, the videogame 
became more highly integrated: that is, more functions and even 
sets of complete games were designed into fewer integrated circuits. 
The "programmable" concept faded temporarily while "dedicated 
chip" games like the Odyssey models 300. 400. etc. were designed 
to play only the selection of games programmed into their IC's at the 
factory. 

But by the mid- to late-seventies, consumer interest in dedicated- 
chip games diminished as product obsolescence and price decreases 



became almost monthly events. Perhaps more important, the yames 
were easily mastered and thus failed to hold their owners" attention 
for long. As Mike Staup, Director of Business Planning at Odyssey, 
recalls, "People opened them up on Christmas Day and played with 
them maybe until New Year's Day, put them in a closet, and never 
got them out again." The Odyssey name (and more than a dozen 
others) faded to black... only to resurface later. 

In 1978, Magnavox introduced a totally new videogame system, 
Odyssey 2 , The "2" indicated a step up from the early dedicated- 
chip games to the world of programmable videogames already on 
the market from Fairchild (the ill-fated, but recently resurrected, 
2Channet F system). Atari (the still-popular Video Computer Sys- 
tem ). and others. Although Odyssey 2 was not an overnight 
success — indeed, all of today's popular videogame systems strug- 
gled at first — it has now taken off as a result of the incredible 
consumer interest in cartridge-based videogames. Some recent in- 
novations in the cartridges now available for the unit are surely 
adding to its rise in popularity. 

The Odyssey no longer carries the Magnavox brand name. That 
came about as the result of a realignment of the several companies 
and familiar brand names owned by North American Philips. Odys- 
sey is now a separate business entity within N.A.P. Consumer 
Electronics Corp. and. according to Jerry Michaelson. Odyssey's 
Vice President of Marketing, the company will be responsible in the 
future for a "a whole world of interactive devices." 

But for the present, we have Odyssey 2 , the only videogame 
console to sport an alphanumeric, typewriter-style keyboard. That 
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aard. laid out in the familiar "QWERTY" arrangement, had 
little use with the early game cartridges, but is now becoming an 
increasingly important element in many of the newer interactive 
games. The plastic-keyboard design is called "monoplanar"— 
"flat" to you and me — and because of its sealed nature prevents 
soft-drink spills or peanut butter-and-jelly-sandwich drips from 
getting inside the unit. 

After four years on the market the console is still attractive, even 
though somewhat bulky for its light weight. Other than the key- 




The MASTER STRATEGY series uses a board and TV screen for play. 

board, the only other features visible on the console are a big red 
power button and the cartridge slot. Looking into the slot, you can 
see a circuit-board connector and a small plastic block on one wall, 
deep in the slot. That block fits into a groove on each plug-in 
cartridge, insuring that the cartridge can only be inserted one way. 
(Inserting a cartridge backwards would cause it to be damaged.) 
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Accessories 

Ask any dedicated videogamer, and he'll tell you that hand 
controllers are an important element, They are the link between you 
and the object you're controlling on the screen. The Odyssey 1 
controllers are wired directly into the back of the console ilt 
appears that the console designers had the option of building the 
console to accept plug-in controllers, buy may have discovered that 
the plugs and jacks could become a source of service problems after 
a lot of insertions.) A disadvantage of such hard-wired controllers is 
that if one should go bad. you'll have to take the whole console in 
for repair, even though repairing or replacing a controller is a simple 
job. 

The Odyssey 1 controllers consist of a vertical joystick that can be 
moved in any of eight directions, plus a red "action" button, 
frequently used to shoot missiles or to activate a screen character 
once he has been maneuvered into place by manipulations of the 
joystick. 

Operation is quite simple. With the console off, insert a cartridge. 
(The cartridges have small molded handles to make them easier to 
insert and remove. ) Then turn the unit on using the power button. A 
few musical tones sound through the TV set's speaker and the words 
"SELECT GAME" appear on the screen. That's the time to head 
for the pamphlet included with each cartridge for game rules and 
instructions. 

Many cartridges require a signal from the controllers (movement 
of the joystick) to establish whether one or two players are in the 
game. At the end of each round (for example, when time runs out for 
both players), the game resets automatically, and is ready for the 
playerfs) to try again. 

If no one picks up the challenge, the computer "plays itself over 
and over, complete with sound — perhaps an annoyance if you have 
to leave the game to answer a phone in the same room, but a 
guarantee that you won't leave the game and TV set going un- 
attended for too long. 

New this year is the Odyssey 2 Voice and Sound Module that uses a 
high-quality electronic speech-synthesis system from General In- 
strument to generate voice output for games — though more applica- 
tions are likely to appear in the educational area. The module pliins 
directly into the console's cartridge slot and is styled to blend with 
the console. Power comes from the cartridge slot, and a speaker 
(with volume control) is built into the module. That differs from 
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Mattel's new Intetllvision voice add-on, which plays the voice 
through the TV set's speaker, together with the rest of the game 
sounds. 

Of course, special game cartridges (that plug into the module) are 
needed. They contain speech data as well as game data, but all 
existing non-speech cartridges are compatible with the module. 
Unfortunately, at the time of writing, we were unable to try out any 
of the planned audio-videogames, but they promise to add a whole 
new dimension to game playing. 

Games 

Until the development of the Challenger and Master Strategy 
series of game cartridges , much of the Odyssey" software collection 
lacked the graphic and sonic pizzaz of many of the other program- 
mable-game systems currently on the market. Screen characters and 
other objects were derived from a fixed library preprogrammed into 
the Odyssey's character set and presented rather coarse graphic 
designs that didn't do justice to the better detail actually available 
from the unit. 

Of the 35 cartridges available in early 1982. the greater part is 
divided into sports and arcade games. The sports category consists 
of the old favorite ball games, common to all videogame systems, 
plus Alpine Skiing, Computer Golf. Electronic Table Soccer and 
Billiards. None of the sports game-cartridges will win awards for 
graphic or strategic realism, but that does make for a simplicity that 
makes the two-player competitive games quick to learn — even for 
non-arcade types. As simple as the Basketball game appears to be 
the subtleties of its one-on-one play — ball stealing, eight-second 
limit before shooting, random shot-angle and velocity- — make for 
plenty of entertainment. Oddly enough, the same cartridge contains 
an uninspired bowling game. Two-player competitive sports games 
on the Odyssey may not be graphically interesting, but can make 
for family fun. 

The arcade collection has a number of space, shoot-out, and other 
games loosely derived from arcade-machine themes. In that cate- 
gory, the two-player competitive games are the most enjoyable: 
Showdown in 2100AD and B lockout/Breakdown rank high. 

The Challenger series of games breaks away from the character- 
generated mold of earlier ones with some tricky one-player games in 
UFO and Monkey shines. 

One feature of some Challenger-scries games worth noting is that 



the player who scores higher than any previous high score can enter 
his or her name onto the screen via the keyboard. Therefore, the 
highest score and name of the player attaining it remain on the 
screen — until someone does better, when the game asks for the 
name of the new champion. (As is typical of current home 
videogames, that information is not stored once the cartridge is 
removed or the power turned off. 

The top end of the Odyssey cartridge games is the Master 
Strategy series, consisting of Quest for the Rings (adventure). 
Conquest of the World (tactical/strategy), and the Great Wall Street 
Fortune Hunt {financial world simulation). Those games offer a 
hybrid of video- and board-game play, and make use of the con- 
sole's keyboard. In Quest and Conquest, the winner is determined 
by the position of game pieces on the board; however, a player's 
progress on the board is based on how well he performs in the 
several video battles that take place in the course of the game. 

The graphics in this series are much more detailed than in the 
standard games. The sight of griffon-like creatures (called Doom- 
winged Bloodthirsts) in Quest for the Rings devouring a hero is 
unlike anything else around. Expanded-memory cartridges allow 
more variety in terms of situations and action, as would be expected 
from a $49.95 game pack. 

Newest of the Master Strategy series is The Great Wall Street 
Fortune Hunt. The game stakes you with SI 00.000, which you are 
free to invest in a variety of ways, A ticker of real NYSE stocks, and 
other market prices, flows across the top of the screen, while a 
worldwide news ticker periodically makes announcements that may 
affect your portfolio. Players use the keyboard to buy and sell assets 
in a bid to make more money than their opponents. That game keeps 
your mind glued to the action. 

For dedicated Odyssey players — their numbers are growing— 
the company has recently begun a quarterly magazine, Odyssey 1 
Adventure. Issues keep players abreast of coming attractions, give 
playing tips, high scores submitted by readers, and present in- 
formative articles. A one -year subscription is available for S3. 00 
from Odyssey 2 , 30400 Van Dyke, Warren, Michigan 4B093. R-E 

ODYSSEY 2 

NAP. Consumer Electronics Corp. 
1-40 & Straw Plains Pike 
Knoxville, TN 37914 
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Astrocade 

Originally developed by Bally, this 

deluxe videogame offers superb graphics and sound. 



DANNY GOODMAN 



FEW VETERAN V1DEOARCADE GOERS CAN FORGET SOME OF THE 

great old games from the late !970"s; games like Gunfight, Sea Wolf 
(remember looking through the periscope), and 280Zzzap. Those 
games were so much fun to play that you can still find them in many 
arcades, although you may have to look around a bit. You can now 
play them at home, too, if you own an Astrocade from Astrocade, 
Inc. 

If the unit and the manufacturer are unfamiliar to you, it is 
because both have undergone name changes recently. The Astro- 
cade was formerly known as the Bally Arcade; the manufacturer's 
old name was Astrovision. That unit was originally developed by 
Bally, the manufacturer of the popular Midway coin-operated 
arcade games; Astrovision bought all the rights to the videogame 
from Bally a few years ago. All those name changes are bound to 
cause some confusion, but Astrocade's current plans include some 
aggressive marketing and a hefty advertising budget — that should 
help things along. 

In its earlier days, the unit was known for its detailed color 
graphics and interesting displays. No one could fail to smile when 
the defense ran out on the field in Baseball. The sound was far better 
than its early contemporaries, too. 

Even today, that videogame is one of the most sophisticated on 
the market. The heart of the unit consists of three separate micro- 
processors. The central processing unit is a powerful Z80 IC that 
operates at I .8 MHz. A custom video-processor LSI IC is used to 
control the color for better animation effects. In addition, that IC, 
operating at 7 MHz, 'ncreases animation speed 20 times. The 
Astrocade is also the only videogame with an NTSC-stanrjard video 
output, making it fully compatible with all video recorders and 



broadcast equipment. The third microprocessor, a custom I/O pro- 
cessor, handles all of the joystick and keypad inputs, and creates the 
sound effects; three separate on-board sound synthesizers generate 
both AM and FM noise, and have a frequency range of 2 Hz to 1 00 
kHz. Of course, all of that sophistication has a price — the Astrocade 
is one of the most expensive units available, with a suggested retail 
of over $300. 

But you get a lot for the money — the videogame has a number of 
excellent features that, unfortunately, no other game makers have 
picked up. First of all, the hand controllers are the pistol-grip type 
with a trigger for the "action" button, and a single knob on top; that 
knob is both a joystick and rotating steering control. 

But playing the game is not all that the controllers are used for. 
Once the unit is turned on, you don't need to touch the console again 
until you change or install a cartridge; everything can be done using 
one of the controllers. That's because the Astrocade is menu- 
driven. 

When you turn the console on (the on/off switch is rather 
inconveniently located in arecessed position at the console's rear) a 
menu appears on the TV screen. If no cartridge is plugged in, the 
four games built into the unit (Gunfight, Checkmate, Calculator. 
and Scribbling) arc listed; with a cartridge installed, those games are 
listed along with all those on the cartridge. 

Once you've decided what game you want to play, you have to 
enter that and a few other pieces of information into the unit. A 
series of prompts is used here to make sure that you have done it 
correctly. Press the controller's trigger, and it asks for the number of 
the game you want. Rotating the knob on the control ler, change s the 
number shown under the prompt message. When you have the 
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number of the desired game on the screen, press the trigger and the 
game number is entered into the computer. The number of players, 
the number of rounds, and the difficulty are all entered in the same 
manner — there's no need to get up from your easy chair. 

Another Astrocade feature is a calculator-] ike keypad. That can 
be used in place of the hand controller to enter the information 
required before the game begins: it is also used by the Calculator 
and Scribbling games, as well as by the Asiro BASIC cartridge. 

All of that aside, the reason you buy any videogame is the games 
available. Having four games built into the machine is an advan- 
tage. Actually, two of them aren't games at all, but could be more 
accurately called "activities.". Calculator, for example, is a 
"video" calculator that displays all of the figures entered and all of 
the operations performed, as well as their results. Although only 10 
lines are displayed at any one time, it is possible to scroll up and 
down through up to 92 entry lines. Scribbling lets you use the 
built-in keypad and the hand controllers to create a wide variety of 
multi-colored patterns. Perhaps the most interesting feature in that 
activity is that it lets you create a random kaleidoscope of color and 
patterns on your TV set by simply entering "0" players when the 
' 'how many players" prompt appears. Those patterns and colors are 
simply amazing to watch. 

Getting to the games. Checkmate, a game similar in concept to 
Atari' % Surround, is a great deal of fun. In that game, the object is to 
create as long a line as possible without running into your own, or 
any of your opponent's lines. The version here is for anywhere from 
one to four players. All of the games start out with four lines, 
however, with the computer generating any lines that are not under 
"human" control. 

Gunfight is a two-person game that is just what the name implies. 
Players shoot at each other until one reaches a score determined at 
the start of the game. In later stages of the game, amoving "covered 
wagon" obstacle adds some interest. 

As nice as having all that built into the unit, the real strength of 
any videogame lies in the plug-in software that is available. In the 
Astrocade, the game ROM's are housed in cartridges that are 
shaped like audio cassettes, without the holes for the tape spools. 
One advantage of those smaller-sized cartridges is that they are 
much easier to store. In fact, there is storage space for up to IS 
cartridges under the Astrocade' s plastic cover. Any owner of other 
can ridge-based video games can tell you what a headache it is 
keeping cartridges from being strewn around the mom. 

Perhaps the most frantic action of any cartridge for any game is 
found in Astroeadc's Space Fortress. The play is based on the 
arcade videogame SpuceZap. In Space Fortress, you are in control 
of a spaceship in the center of the screen. You aim your laser in one 
of four directions — up, down, left, and right — using the joystick: 
die laser is tired by pressing [he irigger. What you are shooting at is 
an alien gun and the fireballs it launches. The gun can appear at 
random at any of the four screen edges. Your goal is to keep the 
fireballs away from your ship. The longer you last, the more intense 
[he barrage, until guns seem to be blasting away at you from all four 
directions at the same time. If all of that wasn't enough, you also 
have to contend with an errratic robot kamikaze. 

The action and sound arc superb, but the best part happens when 
you are finally blasted. Your ship's explosion is among the most 
stunning effects found in any videogame. 

Galactic Invasion, which is very similar to the Galaxiah arcade 
game, shows off the Astrocade' s detailed graphics very well. The 
motion of the aliens gives that "floating" or wavy look. And the 
individual aliens retain their colors and resolution when they peel 
out of formation to attack. And just like the arcade games, the 
number of points earned for hitting a difficult target is shown in a 
cloud of video "debris" where that target used to be. Other car- 
tridges worth looking into are Amazin Maze. Astro Pin, and Astro 
Battle. 

But, as with many of the other videogame manufacturers, the best 
is yet to come. Several new cartridges are due by the end of 1982. 

Wizard is a good home version of the popular Wizard of Wor 
arcade game. It has many of the features of the coin-operated 
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THE WIZARD, a home version of Wizard of Wor. has many of the features of 
that popular arcade game. 

version including a "radar screen" display to track the invisible 
monster in the maze. 

Pirate Chase, though not as graphically interesting as some other 
cartridges, is still a good hand-eye coordination test. The object is to 
steal a treasure without being "caught" be a speedy pirate. 

Hvcryonc seems to be coming out with a Pac-Afan-typc gobble 
game, and Astrocade is no exception. We tried out a prototype 
cartridge for their new game. Munchie, and found it to be one of the 
most satisfying home versions of (hat theme. 

A typewriter-like keyboard addition for the Astrocade, Zgrass 
32, has been in the works for some time and should be available 
soon (see the April 1 982 issue of Radio-Electronics for a report on 
that unit). But in the meantime, you can still take advantage of the 
Astrocade' iprogrammability with the Astro BASIC (formerly Bally 
BASIC) cartridge. That version of BASIC is rather limited, but the 
cartridge can get the interested and creative user going quickly. The 
cartridge has a built-in audio interface that allows you to store your 
programs using a cassette recorder. An overlay for the console 
keypad shows you how to enter letters and commands (two-button 
sequences). Users groups have sprouted up in several areas around 
the country, giving everyone a wider library of software. 

Another nice feature of the Astro BASIC cartridge is the above 
average instruction booklet. Rather than just providing instructions, 
it is, in fact, a small course in computer programming — complete 
with programming examples, screen, and other illustrations, etc. Ii 
is really quite impressive. Unfortunately, the same cannot be said 
for the instruction booklets that accompanied the rest of the car- 
tridges. Mostly, they consisted of little more than a description of 
game play; no illustrations, suggested strategies, etc., were in- 
cluded. Hopefully future instruction booklets will be upgraded to 
bring them up to the high level of the one included with Astro 
BASIC, and the sophistication of the Astrocade itself. R-E 






MANUFACTURER 

Astrocade, Inc. 
6460 Busch Blvd. 
Columbus, OH 43229 
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Mattel Intellivision 

High-quality graphics and true-to-life realism are two of the features 

of this sophisticated videogame system that soon will even be able to talk back to you! 



DANNY GOODMAN 



IT'S SOMETIME DURING WORU> WAR II AND YOU ARE FLYING A B-17 

bomber on a mission across the English Channel. While you are 
plotting your location on a situation map of the area your captain 
announces "Enemy 9 o'clock low." You switch your view to just 
outside the plane and shoot down the oncoming fighters. ' Target in 
sight!" suddenly warns the bombardier in a heavy southern accent. 
Looking through the bombsight you locate your target — art enemy 
rail yard. In a John Wayne-like voice, your co-pilot warns you to 
"watch out for flack!" You are over your target now — hit the tire 
button, and your bombardier confirms. "Bombs away!" Just as in 
the movies, you see the stream of bombs fall away from the plane, 
getting smaller and smaller until Hashes from the explosions con- 
firm a hit. But no time now for congratulations as the Captain is 
yelling "Enemy 3 o'clock low," You're noi through yet... 

Take die excellent graphic resolution, versatile sound effects, 
and fascinating game play of Mattel's IntelUvition videogame 
system, then add a book-sized module called Imellivoice and spe- 
cial voice-coded game cartridges (both scheduled to be available 
later this year), and you have I he potential tor home videogame 
realism unmatched by any other system. High-quality electronic 
speech can add an entirely new dimension to playing a videogame. 
Sound is no longer a mere effect (explosions or footsteps, for 
instance); nice, but not critical in playing the game. Instead, a 
realistic voice now plays a key role — alerting you to "external" 
conditions or giving the computer a pseudo-personality. 

The scenario we described at ihe beginning of this article was an 
example of some of the things that go on when you play fl-/7 
Bomber, one of the new voice-coded cartridges. In that game, the 
voices are those of your crew members speaking to you over the 
cockpit headphones. In Space Spartans, the voices are of an ever- 
vigilant, female-sounding on-board computer that provides you 
with needed status reports as you vigorously fend off the hazards of 
deep space, plus a male-voiced computer from your home b~ _■ that 
alerts you to dangers in other parts of the galaxy. The more senses 
used to play the game, the more realistic it becomes. 



Hardware 

From the beginning, Intellivision has placed more emphasis on 
strategy and realism than any other game system. While that greatly 
adds to the realism and enjoyment of the game, it is not without 
some disadvantages. Some of the sports games — notably football, 
baseball, and basketball — require keypad entries during play. For 
players used to arcade type games in which attention is paid only to 
the screen (you work Ihe controllers more or less automatically 
during play), looking away to be sure the right buttons are pressed 
can be rather disconcerting. The keypad functions change from 
game to game, so thin plastic overlays that slip over the keypad are 
included with each cartridge . 

Speaking of the keypads, and the hand controllers in general, 
they are unlike anything else now on the market. They feature action 
buttons on both sides to accommodate left- and right-handed play- 
ers, a thumb-operated direction disc that moves characters or cur- 
sors on the screen much like a 1 6- position joystick, as well as that 
12-button calculator-like keypad. What makes the controllers dif- 
ferent is that all of those things are combined into a single unit that is 
hard-wired to the console. When not in use, the controllers fit neatly 
into pockets in the case. 

The console is solidly constructed; the only controls are the 
on/off and reset switches. Cartridges slide into a recessed slot 
located at the bottom right side of the cabinet. That location lessens 
the chance of any "contamination" — like your favorite soft 
drink — getting at the connector. The unit's microprocessor is well 
shielded to avoid possible interference to nearby TV's or radios. 
The shielding, however, is soldered around the circuit board. While 
that certainly discourages tampering by unauthorized individuals, it 
must also be a time-consuming headache for authorized service 
technicians. 

Software 

In the past, titles in the Intellivision library did not include a great 
many arcade-type games, but, as we'll soon see, that is beginning to 
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"BOMBS AWAY," confirms the "bombardier, In the new B-17 Bomber 
voice cartridge from Mattel. 



change. What was included, however, were a great many games 
that could not be found anywhere else. A nice feature found in some 
of those was a display that shifted from a large-scale overview, such 
as a map or a radar screen, to a close-up of the action as you "shot it 
out" with your opponent. 

Space Battle is such a game. Play begins with a long-range scan 
of the galaxy you must protect. Several fleets of enemy ships are 
closing in on your mother ship (enemy-fleet sizes and locations 
change each time the game is reset). Your job is to deploy up to three 
squadrons of your own fighters to head off each enemy fleet, 
destory it, and zoom over to meet the next set of attackers. As one 
squadron gets within firing range of an enemy fleet, a siren sounds. 
and the display switches over to show the cockpit of one fighter. 

If all of that going on at once wasn't enough, you can be involved 
in up to three battles at once; two are handled by the game system, 
while you handle the third in real time. 

But, it is in sports games that tmellivisiori s realism and superior 
attention to detail becomes evident. In Major League Baseball, the 
players run out to their positions; penalties arc imposed for illegal 
plays in NHL Hockey, and so on. The realism here is so good that 
the "crowd" will even let you know what it thinks of your per- 
formance. 

One criticism of those sports games, and of the early IntelHvisipn 
library in general, is that they did not seem concerned with the 
"solitaire" player — most games required two people, one in com- 
petition with trie other. That has slowly been changing, and will 





ADD HIGH-QUALITY SYNTHETIC SPEECH to your Intellivision with the 
new tntellivotce voice-synthesis module. 



change even more in the coming year as a greater emphasis is being 
placed on games featuring solitary play. 

We've already looked at two of the voice games, B-17 Bomber 
and Space Spartans that will shortly be introduced; a third voice 
game — Bomb Squat! — is also scheduled. The object of that game is 
to break a number code that will tell you how to disarm the bomb. Of 
course, there isn't too much time before it's set to go off. All in all. a 
rather exciting test of nerves, despite the presence of a calm, 
reassuring voice to help you out. 

In addition to those voice games. 12 new non-voice games are 
also planned. (Incidcntly, just because you have an Intellivoice 
module installed, docs not mean that you cannot use the standard 
cartridges — those will still work just fine, although no voices will 
be heard.) Several of those games are worthy of note. 

Sub Hunt puts you in command of a nuclear sub in a last-ditch 
effort to save your country from a fleet of enemy destroyers; those 
are accompanied by PT boats. The display is most unusual, showing 
a view through a periscope, as well as a "high-altitude" view of the 
battle area indicating your location in relation to the enemy. The 
simultaneous displays are interesting — and a technique that is likely 
to be found in future cartridges from Mattel, as well as from others. 

Among the most impressive cartridges is Star Strike, a challenge 
that any Kaiihhound Luke Skywalkcr would drool over. In that 
game, your space fighter is zooming along a narrow green canyon 
on an enemj planet bent on destroying Earth. On the floor of the 
canyon arc five red missile silos that come into view at the horizon 
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ALL-IN-ONE HAND CONTROLLERS are featured in the Intellivision 
videogame unit. Those hard-wired controllers slip Into pockets on the 
console when not in use. 




SUB HUNT features two simultaneous displays. One Is a view of enemy 
ships through a periscope: the other is an overhead view of the area. 

and pass under you. In the sky, ahead and to the left in your view, is 
the moon. Slowly, from behind the moon, Earth appears. 

Your mission is to destroy the missiles before they can be 
launched — which happens automatically when the Earth is directly 
in from of the canyon. Timing here is critical, as you must blast the 
silos as they zoom past beneath you — that is. of course, unless yen 
are shot down first! By the way, it's rather unnerving to sec the 
Earth blown to bits, as is certain to happen the first few times you 
piay the game. Star Strike also offers outstanding simulated 3-D 
effects and other graphic surprises. 

For those of you who have imagined yourselves as benevolent 
rulers, or perhaps despots. Utopia may be the game for you. In it, 
you get to control the destiny of a small island kingdom — feeding 
and educating the population, coping with natural disasters, etc. 



A "must have" for all fantasy and adventure fans is Advanced 
Dungeons and Dragons, based on the role-playing game of the 
same name. The object here is to collect a treasure from a computer- 
controlled maze, while avoiding the obligatory dragon. 

For early Intellivision owners, the rollout of new cartridges was at 
times painfully slow. The library is now growing to a respectable 
size, though, and this year it is getting an infusion of software from 
two independent suppliers, Coleco and Imagic. 

The real good news, especially for arcade-game fans, is that 
Coleco 's first Intellivision titles are predominantly licensed ver- 
sions of arcade games. The list is impressive: Zaxxon, Carnival, 
Ripcord, Sidetrack. Turbo, Mouse Trap, Venture, Cosmic A ven- 
ger, Lady Bug, and Donkey Kong. While that list is tentative, and 
certainly subject to change, the future does look brighi for those 
who have missed that kind of game. In addition, a game based on 
the highly successful Smtitf cartoon character is planned. Intellivi- 
sion's high-quality graphics should lend themselves well to those 
arcade adaptations — but remember that your TV-set has built-in 
limitations that make it impossible to reproduce the crisp, detailed 
graphics found in arcade machines. And, even the most sophisti- 
cated home-videogame system won't be powerful enough to com- 
pare with the coin-operated versions. But at least you'll be able to 
play over and over again without worrying about your supply of 
quarters. R-E 

MANUFACTURER 

Mattel Electronics 
5150 Rosecrans Ave. 
Hawthorne, CA 90250 

INTELLIVISION-COMPATIBLE CARTRIDGE SUPPLIERS 

Coleco Industies, Inc., 

200 Fifth Ave. 

New York, NY 10010 

Imagic 

20665 Fourth St. 
Saratoga, CA 95070 



Atari 



More exciting cartridges and a new high-resolution system 
are mong the things Atari has in store for us this year. 



DANNY GOODMAN 

JUST LIKE COMPUTERS, MOST VIDEOGAME CONSOLES DO NOTHING 

by themselves, tt takes software, in the form of game cartridges, to 
get the console to display a field of football players or a remote 
starbase under alien attack. And, again like computers, the more 
software, and ihe wider the variety of software available, the more 
attractive (he unit. 

That, in part, explains the great popularity of the Atari Video 
Computer System, or VCS for short. Ever since the introduction of 
those cartridge-based, programmable videogames in 1978-79, 
Atari, blessed by the Financial backing of giant Warner Com- 
munications, has continually added to its library of game cartridges. 
Some titles were adaptations of the very popular arcade videogames 
manufactured by the company's coin-op division, while other titles 
were designed specifically for the VCS. 

Today, while other videogame manufacturers are catching up to 
Atari, at least in terms of the number of cartridges available for their 
systems, no fewer than five outside companies, including Mattel 
Electronics and Coleco, have announced plans to introduce car- 
tridges for the Atari VCS. And don't be surprised if others, includ- 
ing another major coin-op game producer, follow suit. 

As we went to press, Gabriel Industries, the toy and game 
division of CBS, Inc.. announced an agreement with Bally Manu- 
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facturing to market Atari-VCS-compatible versions of that com- 
pany's videogames. Gabriel plans to have three to four cartridges 
available by the end of 1982, —Editor. 

With sales of about 3 million new VCS consoles in 1981 alone, 
there is certainly a big enough audience for those cartridges. And it 
seems to be an audience with an insatiable appetite for new games. 
The number of Atari-compatible cartridges that are available is 
continuously changing. Currently, 89 cartridges are available, or 
will soon be released. Nearly half of those (45) come from Atari 
itself; the rest come from several independent suppliers. Those 
suppliers, and the number of cartridges either available or 
announced, arc listed in Table 1. 

Those cartridges make up quite a library. If you had access to all 
of them, and played each one for only 10 minutes, it would take you 
almost 15 hours to get through them all. And that's not including the 
time it would take to try out all of the game variations on each — as 
many as 1 12 on a single cartridge. 

But first you need the basic unit, the VCS. (Incidently, the name 
for the game system may change later this year to end confusion 
with Atari's personal-computer lineup.) The VCS console attaches 
to your color or black-and-white TV set through a switch box 
(included) at the set's TV-amenna terminals. Plug in a cartridge. 




TABLE 1 
Atari-Compatible Cartridge Suppliers 


Manufacturer 




NO. 


of Cartridges 




Act I vis ion 
3255-2 Scott Blvd. 
Santa Clara, CA 95051 
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Coleco 

200 Fifth Ave. 

New York, NY 10010 
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1 magic 

20665 Fourth St. 
Saratoga, CA 95070 
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Mattel Electronics 

51 50 Rosecrans Ave. 
Hawthorne, CA 90250 
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Parker Bros. 

50 Durham Rd. 
Beverly, MA 01915 
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Apollo 

1 300 E. Arapaho St. 
Suite 101 
Richardson, TX 75081 
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ARCADE-LIKE GRAPHICS for the home are among the exciting features 
promised by the new deluxe VCS from Atari, 



turn on the VCS, select the game variation that you want to play (the 
variation number appears on the TV screen), and you're ready to go. 

Unlike many of its competitors, the VCS's controllers are not 
hard- wired into the console. Instead, four sets of plug-in controllers 
are available. Two of them, the joy sticks and the paddles, are 
included with the console; most of the games require one or the 
other of those controllers. A set of keypad controllers are available 
as an accessory; those are mainly used by the educational cartridges. 
The fourth controller, a special steering-wheel controller, is pack- 
aged with the only game that uses it — Indy 500. Unplugging and 
plugging-in the controllers when you're changing games can get to 
be a bit bothersome, but you tend to schedule your game selections 
around the controllers already plugged in. 

Atari's strength lies primarily in arcade -type games. Many of the 
original arcade coin-op versions were either developed or marketed 
by Atari: the rest have been licensed to Atari for their VCS. The list 




SUPER BREAKOUT, a recently released videogame cartridge from Atari, 
Is an updated version of the popular videogame, Breakout. 



of arcade games is a long one, and one full of names that would be 
familiar to anyone that has ever dropped a few quarters into any of 
those greedy little machines. Those games include Breakout, Super 
Breakout, Pac-Man, Asteroids, Missile Command, Space Invad- 
ers, Dodge 'Em, and Warloads. 

The recently introduced Pac-Man cartridge will probably outrank 
the fabulously popular Asteroids cartridge before long. The VCS 
version was not designed as a direct copy of the arcade game, but it 
has many of its features, including slightly better graphics than 
might be expected for a "down-sized" version of the high- 
resolution original. 

The object of the game is the same, to "eat" as many of the 
"dots" (actually, they look more like dashes here) in the maze as 
possible, without being eaten by the ghosts that are also roaming 
about. The maze, however, is different, with fewer straightaways 
and more turns. As in the original, you can turn the tables on the 
ghosts by eating one of the four different-colored dots; when that 
happens, your Pac-Man is "energized," and the ghosts turn blue 
momentarily and flee. That's because the Pac-Man can eat the 
ghosts himself when he is energized; things return to normal when 
the ghosts' color changes again. Clearing the maze of all dots earns 
you an extra Pac-Man. Limitations of the VCS precluded the re- 
creation of the arcade game's "wocka-wocka-wocka" sound, but 
VOpIayers who have awaited a home version of Pac-Man won't be 
disappointed. Eight levels of play offer different Pac-Man and ghost 
speeds, each with solitaire or 2-player versions. 

Super Breakout is another impressive cartridge that was intro- 
duced in 1982. Just like the personal-computer version, the car- 
tridge offers four different game variations. One variation. Progres- 
sive Breakout, is a sort of cross between regular Breakout and 
Space Invaders. Your goal, of course, is to knock out bricks by 
bouncing the ball up the wail above your cursor; but in Progressive 
Breakout, the wall moves down toward the bottom of the screen as 
play progresses. The longer you keep a ball in play, the faster the 
walls approach. New walls appear at the top of the screen with small 
gaps in between. The play gets frantic if you let the walls get close to 
the bottom of the screen. A unique feature of that game is that the 
sound effects are chosen at random each time you reset . 

Haunted House, a fast-paced game in the tradition of the popular 
Adventure cartridge, has some of Atari's best VCS sound effects to 











date, including an imitation of the "Twilight Zone" theme at the 
end of a successful search. 

Yar's Revenge, which should be available by the time you read 
this, is better suited to experienced VCS players — even the best 
players will find some good challenges in this cartridge. The game 
is complex, featuring more play elements than can be covered here 
adequately. One of the more interesting features, however, is the 
shield that surrounds your ultimate target; that shield alternates 
between two versions, the second one being more difficult to 
penetrate. That causes the player to change attack strategies, re- 
miniscent of arcade video games that offer successively more diffi- 
cult variations of the game. And, if you penetrate a shield and 
successfully fire your cannon (no easy feat, considering all the 
obstacles you must dodge) you are treated to the sight and sounds of 
a spectacular cosmic explosion. 

In addition to the Atari cartridges, many of the cartridges from the 
outside suppliers are worth looking into as well. While most of us 
are familiar with the offerings from Activision (for more on those 
cartridges, see the Activision story elsewhere in this issue), before 
the end of this year, several other companies plan to be marketing 
cartridges for the VCS, One of those, Imagic's Demon Attack, 
brings arcade-like graphics quality to the VCS. The game plays 
much like Space Invaders, but the demons flit about the screen, 
making it difficult to shoot them with your ground-based cannon. In 
later stages of the game, the demons split into two smaller flying 
creatures when hit. 

Coieco's planned Atari-compatible cartridges arc mostly home 
versions of popular arcade games like Donkey Kong. Frogger, 
another arcade winner, is scheduled to be released by Parker 
Brothers. They also have an action game based on the ice-planet 
scene from The Empire Strikes Back. In that game, you must knock 
out six elephant-like "Imperial Walkers" before they reach your 
home base. You even have a radar screen to see what's approaching 
from beyond what you can see on your screen. 





New deluxe videogame 

But, even with all the exciting new games about to be introduced, 
perhaps the biggest news from Atari is a new deluxe videogame that 
promises the closest reproduction of arcade-quality graphics and 
sound on the market. At a suggested retail price of around $350, the 
deluxe Atari game is no toy — it's a serious toy. 

The sleek, dark brown and brushed chrome console has only a 
flush on/off pushbutton switch and a slot for the special deluxe 
game cartridges (note: the cartridges for the older VCS will not 
work in the new model). A new, universal controller has been 
designed for this unit; each includes a joystick, a paddle, and a 
keypad controller, and has the pause, game select and reset 
switches located right on it — no more getting up to reset the game. 
Like the controllers found on many competing units, the universal 
controllers are hard-wired to the console. (The wireless controller 
that was described in the January, 1 982 issue of Radio- Electronics 
was not brought to market). 

The tv/game switch box has also been totally redesigned; you 
never have to touch it once it is installed. Instead, the box automati- 
cally switches to game when the console is turned on; it switches 
back to rv when the console is turned off. Also, in the past the unit 
had to be switched off to safely remove and install the game 
cartridges. Now, for the first time, the TV picture simply goes black 
and the sound goes off when you change cartridges. 

As exciting as all that is, it is the game play that may set that unit 
apart from anything else available. One of the earlier cartridges to 
be released will be a version of Space Raiders, originally developed 
for Atari's model 4001800 personal computers. The graphics and 
sound quality of that cartridge equals those of the computer version, 
well known for its superior resolution. In addition, the game has all 
of the on-screen features including displays showing fuel, enemy- 
ship locations, deflector shields, etc. That cartridge is just one of 
many planned for release at the same time that the console is 
introduced; that is scheduled for late 1982. The other cartridges 
currently scheduled for introduction include a selection of space, 
arcade (including a high-quality version of Pac-Man), and detailed 
sports-strategy games. 

There are some indications that peripherals will be available 
some time in the future for the deluxe videogame. Among those 
indications is a mysterious, multi-pronged jack that sits quietly at 
the back of the console; the use for that jack is currently "unde- 
fined." Among the possibilities are such things as voice synthesis, 
speech recognition, and... who knows what else they're dreaming 
up? 

The good news for the owners of the older VCS is that there are no 
plans to discontinue it. Instead, as evidenced by the many new 
cartridges introduced, or scheduled to be introduced this year, Atari 
intends to keep right on manufacturing the unit and introducing 
more and more cartridges. After all. with well over 6 million VCS 
consoles already sold, there seems to be quite a bit of life in that 
under-S200 unit. R-E 



Manufacturer 



MANY INDEPENDENT SUPPLIERS will be marketing Atari-compatible car- 
tridges. One game will be Parker Brothers' The Empire Strikes Back. 
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Atari, Inc. 

1 265 Borregas Ave. 

Sunnyvale, CA 94086 
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Activision 



Easy to learn, difficult to master, this inde- 
pendent company's game cartridges are 
very popular with Atari VCS owners. 



DANNY GOODMAN 



£ W 



1:00.37 



FEATURING ALL. THE ACTION of Grand Prix racing, Grand Prix from 
Activision Is one of that company's newest videogames. 






IF SOMEONE HAD COME UP TO YOU THREE YEARS AGO AND ASKED 

you to invest in a new company whose sole business was the design 
and manufacture of videogame cartridges, what would your reac- 
tion have been? Remember — at that time, videogames were only 
moderately popular, and the whole industry had been known to be 
subject to some severe ups and downs. 

Fortunately for Atari VCS players, a venture-capital firm liked 
the idea presented by four talented ex-Atari game designers and an 
experienced businessman named Jim Levy, Activision was born — 
and with it a growing library of clever cartridges for the Atari VCS. 

Attention to even subtle details make those cartridges attractive to 
novice and expert players alike. For example, the boxes in which 
Activision cartridges are packed present a stylized but realistic 
artist's rendering of what you'll sec on your TV screen. Activision 
instruction manuals (except for Bridge) are laid out in such a way 
that the new-cartridge owner can get a quick idea of how to start 
playing the game without doing a lot of studying. Also included are 
strategy tips and a few paragraphs written by the designer. Best of 
all, however, the manuals offer an indication of what kind of score a 
skilled player should be able to attain. Having a goal to work toward 
makes the games very addictive ("I can do it this time."), and also 
gives you some feedback as to how well you're mastering the 
cartridge. If you do reach that "magic" score, you qualify for 




A NERVE-WRACKING TEST of hand-eye coordination, the fast action of 
Actlvlsion's Kaboom is typical of that eompany't titles. 



membership in Activision 's High Scorer's Club for that game. By 
the end of 1981, a total of over 12,000 players had made it. 

The real fascination of the Activision cartridges, though, lies in 
the playing. For the most part, the games are fairly easy to leam, but 
very difficult to master — a compelling combination. You'll find 
yourself reaching for the Activision cartridges to introduce a first- 
time videogame player to the fun that your VCS provides, but you'll 
also find yourself playing those same cartridges over and over. 

One of the newest cartridges is Barnstorming. In it, you're in a 
race against the clock to maneuver a bi-plane over windmills and 
through open barn doors, while avoiding the birds that are flying at 
random overhead (hitting a bird slows you down). It may sound 
simple — and it is simple to learn — but going after the qualifying 
time of 33.3 seconds on even the easiest course (there are four 
different ones) is no piece of cake. 

Another new game, Grand Prix, features the thrills of grand-prix 
style racing. In that game, brightly colored cars zoom down a 
roadway, dodging oil slicks, crossing bridges, and avoiding colli- 
sions. The player uses the joystick as a steering device, brake, and 
throttle as he steers around one of the four courses on the videogame 
cartridge. 

The mission in StarMaster, a game scheduled for introducction in 
June, !982, is to protect four starbases from enemy attackers. That 
game is one of the more complex ones available for the Atari VCS, 
featuring a switchable display, ship status reports, and starbases 
with which the player can dock for repairs and refuelling. Having 
played a prototype cartridge, StarMaster looks like a sure winner. 

A number of the recent games, Barnstorming among them, use 
the same graphic technique of having a stationary player/character 
move only up and down on the left side of the screen, with targets or 
barriers scrolling across the screen. The games themselves, howev- 
er, offer vastly different situations and require different strategies 
for good results. In Chopper Command (another new game for 
June), for example, the object is to protect an army convoy from 
enemy attack using a helicopter gunship that flies overhead. 

For the future, Activision is beefing up its already impressive 
team of designers with the addition of three new people, and plans to 
develop cartridges for other videogame systems in addition to Atari, 
most likely for Mattel's Intellivision. R-E 

MANUFACTURER 

Activision, Inc. 

3255-2 Scolt Blvd. 
Santa Clara, CA 95051 















Enhance the performance of your home-entertainment center with 

this new device from Kenwood. It also makes your home 

videogame sound more like the coin-operated versions. 
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Kenwood KVA-500 
AUDIO/VIDEO Enhancer 



JERRY and ERIC EIMBINDER 



IF YOU WERE ASKED TO DEFINE WHAT MAKES UP A COMPLETE HOME- 

emcrtainment electronics system, what components would you 
include? Obviously, you'd list the basic video (TV receiver, VCR, 
videodisc player) and audio (turntable, audio- tape deck, amplifier, 
tuner) necessities but what else would you include? One thing that 
you probably wouldn't mention (simply because you haven't heard 
about it) is an audio/video amplifier. 

The first of those units is the Kenwood KVA-502. At first glance, 
that device might be mistaken for a sophisticated switch box. 
Twenty-three input jacks at the rear of the unit, and multiple front- 
panel controls, provide the flexibility needed to interconnect almost 
any home-entertainment setup. 

But, while the unit does act as your home-entertainment control 
center, that is not its only purpose. What it does besides is to offer, 
in one package, a number of functions that upgrade the performance 
and ease the use of a home-entertainment system. In addition to 
being an audio amplifier with a power rating of 50-watts RMS 
minimum per channel (see Table 1 for other audio-amplifier speci- 
fications), here are some of the things that the unit does. 

Video enhancer 

The unit has a circuit that shapes the pulse waveform of the video 
signal to adjust image quality. That circuit can be used to increase 
the high-frequency gain to make the image sharper, or to lower that 
gain for a softer image. That is shown in Fig. I, 






_n: 



A 



tx 



_n 




» FdEOUENCY 

FIQ. 1— THE SHARPNESS OF THE PICTURE Is changed by altering the 
shape of the video signal's pulse waveform. That is done by altering the 
signal's gain at 1-2 MHz. Increasing the gain sharpens the picture; de- 
creasing the gain softens It. 



Simulated stereo 

Although it is available elsewhere, television with true stereo 
sound is still unavailable in the U.S. — a situation that seems unlike- 
ly to change in the near future. For those getting impatient with the 
wait, the KVA-502 separates monaural signals into left- and right- 
channel signals to provide a pseudo-stereo effect. That is done by 
feeding the monaural input through a non-inverting amplifier into a 



I 



c 

r- 
■< 



67 



TABLE 1 
KVA-502 Specifications 

Power per channel, minimum, RMS, 
with 0.05% maximum total 
harmonic distortion* 50 watts 

Clipping power at 8 ohms 70 watts 

Clipping headroom at 8 ohms 1.5 dB 

Intermodulation distortion 
at rated power into 8 ohms 0.003% 



Power consumption. 



2.7A 



'Both channels driven, at 8 ohms. 20 Hz to 20,000 Hz. 

three-stage phase shifter. The phase-shifted signal is mixed with the 
monaural signal (which is not phase- shifted) and the mixed signal 
becomes the left-channel output. 

The right-channel output is obtained by taking the same phase- 
shifted signal, further phase-shifting it through an inverting ampli- 
fier, and mixing the resulting signal with the monaural signal. A 
block diagram of that system is shown in Fig, 2. 

Reducing videotape audio noise 

The signal-to-noise ratio for an audio signal recorded on 
videotape is approximately 40 dB. That is relatively poor when 
compared to the performance provided by ordinary audio- cassette 
tapes. In many cases, tape hiss is very noticeable when a videotape 
is played back. To reduce that hiss, the audio/video amplifier 
contains a circuit that changes the frequency response in accordance 
with the level of the input signal . 

Dubbing 

The audio/video amplifier can also be used for both an J in and 
video dubbing. Audio signals from an audio tape-deck, tuner, oi 
phonograph can be dubbed onto the videotape with ease. Dubbing a 
video signal from a VCR or videodisc player, or dubbing audio and 
video simultaneously from two separate sources, is also easy. 

Videogames 

Videogame systems are certainly an important part of a home- 
entertainment system. The sound effects found on currently avail- 
able cartridges range from primitive to resourceful. While most of 
the sound and music adds enjoyment to the games in its own right, 
playing it through the audio/video amplifier can give it an almost 
"arcade-like" quality. 

For example, the fun is multiplied when a player beats his 
opponent (or the computer) at Intelli vision' & Checkers, as a victor) 
march is much more impressive when it is heard in stereo. Of 



course, if you lose to the computer, the arcade-quality "Bronx 
cheer" it gives you (no one ever said that computers were good 
sports) is just that much more devastating. 

The sound effects in Checkers are typical of the kind of things 
found in most Intellivhion games. In both Space Bottle and Sea 
Battle, a hit results in a loud explosion. In Armor Battle, as tanks 
fire on each other, the first two hits result in explosions, indicating 
that some damage has been done. But the third hit produces a 
larger-scale explosion indicating that the tank has been destroyed. 

InHorse Racing, music from the William Tell Overture opens the 
action; ' "Call To the Post" plays as the horses enter the track. As the 
horses run. their hoofs can be heard pounding on the track and. as 
the winner crosses the finish, the crowd roars. Math Ftot has 
especially unusual sound effects including tom-toms, bird calls, 
splashing water, and the roar of a lion. Atari also uses interesting 
sound effects in many of its cartridges. Space Invaders uses a 
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FIG. 2— A PSEUDO-STEREO EFFECT is produced by the Kenwood KVA- 
502 using the system shown here. 

rythmic beat to intimidate players. mdMissiie Command concludes 
with eerie sound effects as the player's last city is destroyed — a sort 
of preview of the "end of the world." 

Most of the sound effects in videogames are simply intended as 
background, but, in some cases, sound plays a more important role. 
in Atari's Brain Games, for instance, sound is deliberately used to 
distract a player as he tries to solve problems: the same cartridge 
also permits tile player to create his own musical passages. 

Some also does a great deal to enhance the realism of the games. 
One example is the engine roar in Acti vision's Dragster. 

Videogame sound is often impressive in its own right, but when 
played through the Kenwood KVA-502, a noticeable improvement 
occurs. Incidently, keep in mind that you will need an adaptor plug 
(those are easily found in many electronics stores! if you arc going 
to connect your videogame to the Kenwood unit, or, for that matter, 
directly to a VCR. R-E 

MANUFACTURER 
Kenwood Electronics, Inc. 
1315 E, Watsoncenter Rd. 
Carson, CA 90745 
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PREVIEW: COLECOVISION VIDEOGAME SYSTEM 

tFYOU THOUGHT THAT THE CHOICE AMONG • 

home-videogame systems was tough with 
four big names to choose from, it won't be 
any easier when Colecovision appears in the 
stores this fall to make a fifth! 

Prototype units and cartridges shown at 
the 1982 Toy Fair, held in New York early | 
this year, gave the impression of remarkable P£~ 
high-resolution graphics for a home game in £■ 
the $200 price range. 

Scheduled to be included with the con- 
sole is Donkey Kong, a licensed cartridge of arcade and other games, including Chal- 
version of the popular arcade game. Of the lenger Chess from Fidelity Electronics, 
more than 20 cartridges planned to be re- Probably the most significant feature of 

leased this year, most are licensed versions the Coleco unit is an expansion slot in the 



front of the case. While it may be used for 
voice-synthesis modules or a computer 
keyboard later on, this year Coleco plans to 
have ready for it a module that will accept 
all Atari, and Atari-compatible, cartridges. 
The graphics arc said to be Atari VCS- 
quality. 

That will allow Atari owners who want 
another game console to continue using 
their present Atari game libraries. And 
those whose first videogame is the new Col- 
ecovision will have immediate access to 
more than 80 Atari -compatible cartridges, 
as well as to Coleco's own cartridges. Now 
that's entertainment. R-E 
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THE 20 BILLION QUARTERS THAT AMERICANS DROPPED INTO 

arcade-game coin slots last year seem to have attracted the attention 
of virtually even, non-video electronic-game producer. The result: 
B\ Christmastime this year, you'll be able to buy a handheld or 
tabletop version of practically every popular coin-operated video 
game in the arcades today, and many of the games will closely 
resemble scaled-down versions of the big arcade-boxes. 

The big arcade games (the ones that eat your quarters) use special 
color-TV picture tubes that give a very high degree of resolution and 
bright colors. However, until someone develops a flat panel, low- 
power color video-display, that sort of detail will have to remain in 
the arcades. 

The displays used in the handheld and tabletop games generally 
consist of two types — vacuum fluorescent and LCD (Liquid Crystal 
Display). Light -emitting diodes (LED's), popular until recently, 
are no longer used — they consume too much power and cannot give 
the resolution that the other types can. 

Vacuum-fluorescent displays work by causing pre-shaped gas- 
filled areas to glow. Several colors arc available — and can be used 
in the same display panel — and more can be created by using filters. 
(For example, a red filter will change blue to purple.) 

Liquid-crystal displays, so far. are monochromatic — that is, 
black-and-white. Colored LCD's are under development, though, 
and we'll probably be seeing them in a year or two. 

Still, the visual results are impressive, and so are the games. 

Coleeo's collection of tabletop arcade -derivatives will entice the 
arcade-goer who is hooked on any of such popular games as 
Pac-Man. Galaxian. Donkey Kong, Berzerk. Omega Race, and 
Frogger. 

We spent some time with the Colcco Pac-Man game to see how it 
compared with its big bruther from Midway Manufacturing. The 
maze layout resembles the original arcade game more closely than 
that of any other licensed Pac-Man game we've played, but has only 
64 dots and 4 ' 'energizers* " due to its small display size. Two levels 



Handheld 

and Tabletop 

Games 



Games have gone from arcades 

to home TV-sets, and from there to 

self-contained tabletop and handheld units. 

Here 's a look at portable games 

that are new for '82 

DANNY GOODMAN 

of skill are selectable. 

The display is a detailed, multi-colored vacuum-fluorescent type, 
showing a yellow Pac-Man and four red-outlined monsters in pur- 
suit. When the Pac-Man is "energized," the monsters temporarily 
lose one small yellow dot of the three comprising their "innards," 
indicating that they are vulnerable. As in the coin-operated version, 
you earn an extra Pac-Man when you reach 10,000 points. The 
sound is good, too — though not the "wocka-wocka-wocka" of the 
coin-operated game. At the beginning of the game, the player is 
even treated to the Pac-Man musical theme. 

Two game-variations included were even more fascinating than 
the original. In an untraditional 2-player Head-to-Head Pac-Man 
game, there are two Pac-Men and each human player has control 
over his own. Each goes after dots and monsters (when ' 'ener- 
gized") in competition with the other. At the end of the game, the 










A M N G T H E M OST POP U L A R ar ca d e vi d eog am es. Defender is n ow ava i I- 
able in a handheld version from Entex. 
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LONG BOMB FOQTBALUrom Mattel gives you a chalkboard vlewtX's and 
O's) of the action. 



SURE TO BE POPULAR with adventure and fantasy game fans. Mattel's 
Dungeons & Dragons Is a pocket-sized version of that role-playing game. 



display indicates which player scored the most points, and by how 
many points he beat his opponent. The other variation, called Eat & 
Run, is an even tougher challenge, because the Pac-Man must not 
only eat the "encrgizers." but bring them back inside "home 
base," with its randomly opening gate, 10 score. 

All the Coleco arcade replicas have 2-player head-to-head games 
as well as the original solo game, and cost under $70 each. 

Other Pac-Man (and similar) gobble-games will also tempt the 
arcade afficionado. Tomy has two Pac-Man handheld games, the 
most challenging one being Pac-Man II, which features a multi- 
colored vacuum-fluorescent display (about $65). And Bandai's 
popular Packri Monster, which first appeared in time for Christmas 
last year, will still be available. 

A popular arcade-game feature that keeps the play interesting as a 
player's skill improves is that of displaying different graphics chal- 
lenges at increasingly difficult levels. We find that happening in 
several home versions of arcade favorites. 

For example, Tomy 's Scramble offers five progressively difficult 
levels of obstructions to avoid, and attacking objects to hit. Also 
from Tomy is TRON, based on the Walt Disney special -effects 
movies just being released. Featured here arc actually three diffe- 
rent games in one handheld unit and played in order of difficulty. 
Both units feature multi-colored vacuum-fluorescent displays. 

But perhaps your arcade favorite is Defender, Super Cobra, 
Slargaie, Tunics. Spiders, or Crazy Climber. If so. then Entcxhasa 
handheld or tabletop game for you. In Defender (about $50). you 
need almost the same dexterity as you do for the arcade version. 
You have up, down, reverse, smart bomb, thrust, and fire 
buttons to worry about as vacuum-fluorescent ships try to take away 
the planet's people. 

Non-arcade games 

Adventure/fantasy-game players have a good selection to choose 
from this year. One of the most appealing is Mattel Hleclronies' 



LCD Dungeons & Dragons pocket game. About the size of a credit 
card, and perhaps W-inch thick, the game puts you in a maze of 
rooms. Hidden among the rooms are a dragon, an arrow with which 
to slay the dragon, bats that can pick you up and drop you anywhere, 
deep pits, and ladders to help you out of the pits. Your goal is to 
deduce the location of the dragon, and attack it from an adjacent 
room. The detailed display keeps you entertained with such things 
as a depiction of your warrior using his ladder to climb out of a 
hazardous pit. Rooms are numbered in a grid pattern to help you 
picture in your mind where you are in relation to dangers you've 
experienced. Because of its small size (offering extreme portability) 
and reasonable price (under $35), Mattel's pocket Dungeons & 
Dragons just might be the most popular handheld of the year. 
Some favorite board games have been updated through elec- 




ANOTHER ARCADE GAME In handheld form, Super Cobra from Entex can 
be played by one or two persons. 
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Applied Concepts, Inc. 
207 North Kirby St. 
Garland, TX 75042 

Bambino, Inc. 

2049 Century Park East 

Los Angsles, CA 90067 

Bandai America, Inc. 
6 Pearl Court 

Allendale, NJ 07401 

Coleco, Industries, Inc. 

200 Fifth Ave. 

New York, NY 10010 



ELECTRONIC HANDHELD AND TABLETOP GAME MANUFAC- 
TURERS 



Entex Industries, Inc. 

303 W. Atresia Blvd. 
Compton, CA 90220 

Fidelity Electronics, LTD, 
8800 N.W. 36th St. 
Miami, FL 33178 

Mattel Electronics 
5150 Rosecrans Ave. 
Hawthorne, CA 90250 



Milton Bradley 
PO Box 3400 
Springfield, MA 01101 

Parker Brothers 
50 Dunham Road 
Beverly, MA 01915 

Radio Shack 
One Tandy Center 
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MONOPOLY PLAYMASTER from Parker Brothers does not replace the 
popular board game, but instead becomes part of the action. 



tronics this year. Milton Bradley's popular Stratego is now also 
available as Electronic Stratego, a clever version that adds sound 
effects and interesting play aspects to an already good strategy game 
(under $50). 

Of course, Monopoly has not been immune from some electronic 
wizardry. Thus, this year we see Monopoly Playmaster (about $65) 
from Parker Bros. , makers of the board game. Playmaster docs not 
replace the board game, but becomes integrated into board play, 
speeding up the game all the way through. It rolls electronic dice for 
each player, forces auctions of unowned properties, and gets the 
negotiation process among players going more quickly. Sound 
effects are added, like the tune 'Tve Been Working On The Rail- 
road" when someone lands on a railroad property, or "Taps" when 
a player goes bankrupt. 

For those with a taste for the more traditional board games, 
several manufacturers (Mattel, Fidelity, Tryom, SciSys, Novag, 
Applied Concepts, and others) offer electronic versions of chess 
and/or backgammon, Selchow and Righter, makers of the very 
popular word game. Scrabble, also offer an electronic word game, 
Lexor. 







ONE OF THE MOST 
POPULAR arcade 
videogames ot all 
times, Pac-Man, 
and Pae-Msn-rype 
games are avail' 
able In a wide 
variety of home 
versions in- 
cluding this 
tabletop one 
from Coleco. 




THIS CARTRIDGE-PROGRAMMABLE STAND ALONE, recently 
sji nounced by E ntex , promises better g raphlcs tha n any other h an d held o r 
tabletop game. 



Even a few old favorite electronic games are getting updated this 
year. Mattel Electronics, who started the handheld business "way 
back" in 1978 with a couple of sports games, brings a new car- 
racing game (Speed Freak) and two new football games — all using 
detailed LCD displays. One of those, Long Bomb Football (under 
$40), gives you a chalkboard view (X's and O's) of five players 
each for offense and defense. As quarterback, you first program 
how long a pass you want to toss (6, 10, 20.. .etc. yards). You then 
hike the ball and dodge defensive tackles while giving your receiver 
time to get downfield. When you think it's time, you let 'er go and 
see the players and field scroll under the ball. As the scrolling begins 
to slow (indicating that the ball is starting to come down), you've 
got to position your receiver under the ball just right — otherwise it's 
an incomplete pass, or even an interception! Other entertaining 
sports-type games are made by Coleco and Bambino, among others. 

The immensely popular Merlin, by Parker Bros., is joined by 
Blue Master Merlin (about $45), that offers nine new activities 
around a lighted keyboard similar to its little red brother. 

Radio Shack offers a line of handheld games; new models are 
usually introduced in time for Christmas. 

Choosing a game 

There is plenty to choose from this year in handheld and tabletop 
electronic games. If it's at all possible, play with the games you're 
interested in at the stores before you buy them. If you're looking for 
an arcade replica, for example, the vacuum-fluorescent or LCD 
display may not measure up to the standards you had in mind. 
(However. Entex has announced a cartridge-accepting stand-alone 
game for about $75 that has a 6000-dot matrix display.) 

Also, see how well you score your first couple of times "at 
bat" — even on the higher-skill levels. If you do well, then it's a sure 
thing you'll be able to master the game too quickly and soon put it 
away on a shelf to be forgotten. The trick in choosing a good game is 
finding one that is challenging even after a lot of play. 

Take your time and be selective, and you'll find the game that 
brings you and your friends or family the most fun. R-E 
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How To Design 

ANALOG CIRCUITS 

Special Purpose Diodes 



Diodes can do more than just rectify AC. Here's a 
look at some of the specialized diodes, including 
varactor and tunnel diodes. 



MANNIE HOROWITZ 



LAST MONTH, WE DISCUSSED JUNCTION 

diodes and Zener diodes. We looked at their 
characteristics and how circuits are de- 
signed using them. However, the term 
"diode" encompasses more than just junc- 
tion and Zener diodes. This month, we will 
expand our discussion of diodes to include 
the "specialized'" diodes such as tunnel, 
pin, and varactor diodes. 

Tunnel diodes 

When both semiconductor slabs of a 
junction diode are much more heavily 
doped, the diode characteristic curve 
changes dramatically. In fact, the character- 
istic curve no longer resembles that of a 
standard junction diode. The new device is 
called a tunnel diode and a typical character- 
istic curve is shown in Fig. 1. Here, the 
current through the tunnel diode rises rapid- 
ly until it reaches a peak. The peak occurs 
when about 0.07 volt is applied across the 
diode. The peak current is l p and the voltage 




-v - 




FIG..1— TUNNEL-DIODE characteristics are due 
to doping the semiconductor material heavily. 
Maximum allowable forward current through the 
diode Is l F p- so forward voltage must not exceed 
V FP . 



at which it occurred is V p . As the voltage 
across the diode is increased further, you 
would expect the current to rise. Instead, the 
current drops and keeps on dropping as the 
voltage keeps on rising. The current con- 
tinues to decrease until a voltage, called the 
valley voltage (V v ), is applied across the 
diode. At that voltage, between 0.3 and 0.6 
volt, the characteristic reverts to that of an 
ordinary junction diode. The current begins 
to rise with an increase in voltage. 

Taking a closer look at the characteristic 
curve in Fig. I, we get one very important 
bit of information . When the current rises as 
the applied voltage is increased, the AC 
resistance (equal to V/I), is positive. We can 
see that more clearly with the help of Fig. 
2-a. The AC resistance of that rising charac- 
teristic, is V = 30 - 20 = + 10 divided 
by 1 = 3-2= + I , or + L0 * +1 = 
+ 10. 

Figure 2-b shows a characteristic where 
the current drops as the voltage is increased. 
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slope. The negative slope indicates that the 
diode behaves as a negative resistance when 
the applied voltage is between V p and V v . 
The tunnel diode is a high-speed device; 
as such, it is used primarily in high- 
frequency applications. Applying those 
characteristics, the tunnel diode is used pri- 
marily as an RF oscillator, high-speed 
switch, or an RF amplifier. Let's see how. 

Tunnel-diode applications 

As an amplifier, the tunnel diode should 
be biased at about the center of the negative- 
resistance slope of the curve. That spot is 
referred to as the inflection point. Current at 
that point, I , is usually equal to about Ip -=- 
2. The current 1„ is also known as the inflec- 
tion current. The load at the output of the 
amplifier can be an L-C- resonant tank cir- 
cuit, or it can be a simple resistor. 

A tunnel-diode amplifier circuit using a 
load resistor is shown in Fig. 3. The diode is 
forward- biased by battery B 1 through resis- 
tors Rl and R L so that with no input voltage, 
the current through the diode is equal to I , 
With no input signal, a constant voltage is 
developed across load resistor R L equal to I 
X R L , Should the RF input signal be at its 
peak amplitude, the current flowing through 
the diode is reduced, thereby reducing the 
instantaneous voltage developed across R L . 
During the negative- voltage portion of the 
input cycle, current flowing through R L in- 
creases in the positive direction. The volt- 
age across R L is now at a peak. The ratio of 
the peak-to-peak voltage developed across 
R L to the peak-to-peak input voltage, is the 
voltage gain of this circuit. 

If the amplifier is to do its job properly, 
the bias voltage must be stable. It must 
operate within its frequency limits. To meet 
that requirement, the input frequency 
should be less than one-third of R , a quanti- 
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represents the characteristics of i 

resistance. 

that information, we can see twi 

lopes or resistances on the tunnel 

rve in Fig. 1 and one negativ* 


ty specified in the data sheets as the resistive 
i cut- off frequency of the tunnel diode. 
Another specified value is / so , the self- 
i resonant freq it ei icy of t he d iode , The s i gn al 
to be amplified must also be below that 
: frequency. Proper amplification also re- 
quires a relatively low noise level, so that 
the noise will not mask the amplified signal. 
Diodes can be judged for that factor by 
considering the product 10 X [ p X R„, 
defined as the noise constant. Here R„ is the 
resistance at the negative portion of the 
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diode characteristic. The noise produced by 
a tunnel diode is lowest when the noise 
^ constant is lowest. 
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Similar requirements must be taken into 
account when the diode is used in a nega- 
tive-resistance oscillator circuit. Such a cir- 
cuit is shown in Fig. 4. The tunnel diode is 
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FIG. 3 — RF AMPLIFIER using a tunnel diode. The tunnel diode is biased in the negative-resistance 
portion of the characteristic curve. 




FIG. 4 — RF OSCILLATOR using a tunnel diode. The negative-resistance characteristic of the tunnel 
diode overcomes the losses In the tank circuit. 



The L-C circuit must be adjusted so that 
the circuit oscillates below the resistive cut- 
off frequency, f w . Care must be exercised 
when constructing the circuit so that the 
diode leads, as well as all other leads, are 
kept as short as possible. Otherwise the gain 
and output power will be limited at high 
frequencies. Use diodes with high I p speci- 
fications to maximize the possible output 
signal. 

A tunnel diode can be used effectively as 
a switch, because of its high-speed capabili- 
ties. Such a switching applicaiton is shown 
in Fig. 5, The diode is biased in the positive- 
resistance portion of the curve closest to the 
y-axis. The voltage across the diode at that 
point is less than V p (see Fig. 1). A positive 
trigger-pulse raises the current through the 
diode to lp. Because the current cannot go 
above I p , the operating point jumps to the 
second positive-resistance portion of the 
curve, farther from the y-axis, and remains 
there. It stays there so long as there is no 
negative pulse applied to the circuit. Once a 
negative- voltage trigger-pulse is applied, 
and if it is of sufficient magnitude, the cur- 
rent drops below I v . Because current cannot 
go below I v , the operating point jumps back 
to the original positive-resistance section of 
the curve. Now the output voltage is re- 
latively low and remains at that level until 
there is once again a positive trigger-pulse. 
The circuit, therefore, has two stable states; 
one state is when the output voltage is high 
and the other state is when the output vol- 
tage is low. The state the circuit is in de- 
pends upon the polarity of the last applied 
input pulse. The circuit in Fig. 5 is conse- 
quently referred to as a bistable switching 
circuit. 

Applications can also be found that use 
the reverse-bias characteristics of the tunnel 
diode. Here, reverse current increases with 
increasing reverse voltage. Note, however, 
that unlike a standard junction diode, the 



reverse-current flow starts when the reverse 
voltage is just above volts, A diode having 
that characteristic is known as nunitunnel or 
back diode. Since a reverse voltage of only 
slightly more than volts is required for the 
diode to conduct, minute signals can be 
handled successfully by circuits using that 
device. Consequently, the back diode can 
be used as a high-frequency detector or 
mixer. 

Pin diodes 

Pin diodes are ultra- high-speed devices 
that are used primarily in switching circuits, 
where the speed of operation must be above 
300 MHz. Those devices are formed by 
sandwiching a high-resistance material be- 
tween the n-type and p-type slabs of a con- 
ventional junction diode. Consequently, the 
pin diode behaves as a conventional junc- 
tion diode at relatively low frequencies and 
as a resistor at high frequencies. The fre- 
quency at which the transition occurs can be 
calculated using a specification that is found 
in the data sheets for pin diodes. That speci- 
fication is commonly called the recombina- 
tion lifetime or the effective minority carrier 
lifetime and its symbol is t. The frequency 
at which the diode action stops, and the 
resistance characteristic takes over, is/„ = 

Vi x TT X T. 

At frequencies above f„, the pin diode 
behaves as a current-controlled resistor. 



The actual resistance can vary from one 
ohm to more than 10,000 ohms depending 
on the current flow through the pin diode. 
The resistance at a given current flow is 
approximately equal to 48/1, when 1 is ex- 
pressed in milliamperes. 

The pin diode can function as an RF 
switch because its RF resistance is a func- 
tion of the amount of direct current flowing 
in the device. In this application, the diode 
can be wired across a circuit carrying the RF 
signal, as shown in Fig. 6. The RF choke 
prevents the RF signal from shorting to 
ground through the power supply, and resis- 
tor R sets the DC bias current when switch S 
is closed. When switch S is closed and the 
DC current in the diode is high, its resis- 
tance is low and the RF signal is shorted to 
ground. No, or very little, signal passes to 
the output. But the pin diode does not im- 
pede the RF signal when the DC bias current 
is low. Now its resistance is high and its 
shunting effect on the signal is negligible. 

That resistance variation with applied 
current can be used effectively for other 
purposes. Audio can be applied to the diode 
rather than a fixed DC voltage. Now the 
resistance variations of the pin diode will 
follow the amplitude variations of the audio 
signal. Used in the circuit previously de- 
scribed, where the diode shunts the RF sig- 
nal, the RF signal level will now follow the 
variations in the applied audio. In that 
fashion, the pin diode performs an ampli- 
tude-modulating function. 

Junction diode switches 

Getting back to the standard PN junction 
diodes, those too can serve as switches. 
Switching cannot be as fast as with pin 
diodes, but the junction diode can do a com- 
petent job at lower frequencies. Switching 
characteristics and abilities are based upon 
the fact that diodes are practically short cir- 
cuits when forward- biased and open circuits 
when reverse-biased. A circuit using the 
junction diode as a switch is shown in Fig. 
7. 

The diode is forward -biased and conduct- 
ing when the switch is set to on. Now the 
audio signal will pass through the diode to 
the output. The two capacitors prevent any 
DC from appearing at either the input or 
output terminals. When the switch is set to 
off, the anode of the diode is negative with 
respect to the cathode. The diode is re- 
verscd-biased and no significant amount of 
current will flow. Obviously, the peak am- 
plitude of the audio signal must not exceed 
the DC voltage level or the diode will be- 




FIG. 5— A BISTABLE SWITCHING circuit using atunnel diode. Theclrcult changes state In response to 
trigger pulses. 
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come forward -biased and conduct. 

A very fast-acting switching circuit can 
be constructed using the snap -off or step- 
recovery type junction diode. Here, charge 
is stored in the diode when it is forward- 
biased. After being reverse-biased, the 
charge is depleted. The diode turns off in- 
stantly once the charge is no longer present. 

When ordinary diodes are switched off, a 
reverse current keeps flowing for a short 
interval. Then the reverse current dimi- 
nishes slowly until no significant amount of 
current is left to flow. Should the snap-off 
diode be used, the reverse current shrinks to 
zero in a practically infinitesimal time. 




RG. 6— PIN DIODES are commonly used In high- 
frequency switching circuits. Here, a DC voltage 
switches the RF signal on and oft. 




FIG. 7— STANDARD JUNCTION DIODES can be 
used in low-frequency switching circuits. Here, 
a DC voltage switches an audio signal on and 
o«. 



A similar switch-off characteristic is re- 
flected in the performance of the hot- carrier 
diode. However, that is not a junction de- 
vice, but is constructed from a metal and a 
semiconductor. The metal has a sharp point 
where it contacts the semiconductor and the 
diode is referred to as a point-contact diode. 
In all point- contact diodes, the metal be- 
haves as an anode while the semiconductor 
is the cathode. The forward-bias character- 
istic curve does not rise as quickly as does 
the curve of the junction diode. Reverse- 
leakage current is seldom as low as it is with 
a standard PN junction diode. Despite those 
drawbacks, the point-contact device is very 
useful up to frequencies of about 3 GHz. 

Varactors 

As you may recall from our discussion 
last month, a depletion region exists at the 
junction of the n-type and p-type slabs in a 
standard junction diode. That region be- 
haves as an insulator. Because that type of 
region exists between two semiconductor 
slabs, a capacitor is formed in the diode. 
The capacitance can be measured between 
the leads connected to the n-type slab and 
the lead connected to the p-type slab. 

A varactor or diode is a junction diode 
specifically designed to take advantage of 
that capacitance. The capacitance is not a 
fixed value. It is a function of the reverse 
voltage applied across to the varactor diode. 
Capacitance will decrease as the reverse DC 
voltage is increased. That is due to the wide- 
ning of the depletion region with the in- 
crease in voltage. The varactor diode, there- 
fore, behaves as a voltage- variable capaci- 
tor. Capacitances as high as 2000 pF can be 
attained. 

The figure of merit, Q, of a varactor 
diode is the ratio of capacitive reactance to 
the resistance of the diode. It is typically 
about 300, but in some instance it can be as 
low as 50. 




FIG. 6 — VARACTOR DIODES are voltage-variable capacitors. In the circuit shown, a DC voltage is used 
to tune a tank circuit. 
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FIG. 9— SPECIALLY SELECTED VARACTOR diodes are used to generate white noise by biasing the 
varactor close to the reverse breakdown-voltage point. 



Varactors are used as tuning devices in 
RF circuits. One such arrangement is shown 
in Fig. 8. Here, the RF circuit consists of L 
in parallel with two varactor diodes, Dl and 
D2, connected in series. The resonant fre- 
quency is: 

f =±- 

" 2LC (1) 

where L is the inductance of the coil in 
Henrys and C is the total capacitance of the 
two diodes and expressed in Farads. The 
total capacitance of the two diodes is 

C = C1 x C2 

C1 + C2 (2) 

where CI is the capacitance of Dl and C2 is 
the capacitance of D2. 

Varactors are non-linear devices; the 
capacitance varies in a non- linear fashion 
with the applied voltage. They are frequent- 
ly used instead of mechanical variable capa- 
citors as tuning devices in radios a^ ' televi- 
sion sets. They can also serve in switching 
applications, harmonic-generating circuits, 
in parametric-amplifier circuits, and so on. 

White-noise generator 

Varactors, like other junction diodes, 
will break down and conduct if the reverse 
voltage applied to it is great enough. As the 
breakdown voltage is approached, random 
voltage-irregularities are present in the de- 
vice. Those irregularities can be used in a 
circuit to generate white noise. Specially 
selected diodes that are capable of produc- 
ing high levels of noise are used for that 
application. 

White noise is a signal composed of diffe- 
rent frequencies. Each frequency has iden- 
tical energy. Frequencies theoretically pre- 
sent in the signal are from Hz to » Hz. In 
audio applications, white noise sounds like 
the "hiss" heard when tuned between chan- 
nels of an FM radio. 

To produce white-noise efficiently, the 
circuit in Fig. 9 may be used. Because white 
noise is at its maximum when the voltage 
applied to diode D is at a specific value, 
potentiometer R I is used to obtain that spe- 
cific voltage. Switch S I is simply the on/ 
off switch. Load resistor R3 should be a 
high value, about I megohm, to prevent 
loading the diode. Capacitor C passes the 
white noise to the output; it should be large 
enough so as not to affect the low frequen- 
cies in the white-noise signal. 

Photodiodes 

Photo res is tors are single-slab semicon- 
ductors. When exposed to light, their resis- 
tance drops. A similar optical-electrical re- 
lationship can be established for the photo- 
diode. Current will flow through that device 
if it is first reverse -biased by a voltage and 
then exposed to light. Barring any circuit 
limitations, the quantity of current increases ^ 
linearly with the amount of light hitting the c 
junction. Thus if the light inten- -< 

continued on page 109 f§ 
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AND 
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YOUR SPACE 



• 6* rate $550 per each insertion. 

• Reaches 220.500 readers. 

• Fast reader service cycle. 

• Short lead time tor the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve apace. 
Ask for Arline Fishman. Limited num- 
ber of pages available. Mail materials 
to: mini-ADS. RADIO-ELECTRONICS. 
200 Park Ave. South, New York. NY 
10003 
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AT LAST! COMPLETELY REPAIRABLE 
TEST PROBES. MICROPROBES from 
Huntron Instruments feature a needle- 
sharp stairjless steei point on a tele- 
scoping, length adjustable electrode in- 
sulated to withstand 1KV right down to 
the ground tip Super-Slim valox probe 
bodies and 5 foot superflex leads. All 
parts are replaceable! $9.95 + $3.50 han- 
dling. Add CALIF, or WASH. tax. Visa/ 
Masiercharge accepted. Huntron Instru- 
ments, 15123 Hwy. 99 North -Lynn wood, 
WA 98037 (800) 426-9265. 
CIRCLE 45 ON FREE INFORMATION CARD 
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2300 MHz DOWNCONVERTER kit 

for Amateur microwave reception. $35.00 
postpaid. Highest quality components. 
Send SASE for information filled catalog 
of other converter kits, preamps, acces- 
sories and parts. VISA and MASTERCARD 
accepted. 

SMP - Superior Microwave Products, Inc. 
PO Box 1241 Vienna, VA 22180 

1-800-368-3028 1 -703-255-291 S 

CIRCLE 46 ON FREE INFORMATION CARD 



AMATEUR MICROWAVE RECEIVER SYS- 
TEM (pictured) provides wide-band, high 
gain reception of amateur television trans- 
missions from 21 GHz to 2.6 GHz. View 
on your television. Order MA1: $169.95. 
MICROWAVE TELEVISION EDUCATION 
MANUAL includes detailed microwave 
downconverter, power-supply, and anten- 
na plans: $16.25. SUBSCRIPTION TELE- 
VISION EDUCATION MANUAL: $14.95. 
Add 5% shipping and handling. Informa- 
tive catalog: $2.00. ABEX, P.O. Box 26601- 
RE, San Francisco, CA 94126-6601. 
CIRCLE 46 ON FREE INFORMATION CARD 




ONE MAN CRT FACTORY, easy operation. 
Process new or rebuild old CRT's for tv's, 
bus. machines, monitors, scopes, etc. 
Color, b&w. 20mm, foreign or domestic. 
3x6 ft. space required. Profits??? Average 
CRT rebuilding cost — $5. Sell for $100 = 
$95 profit; x 5 CRT's = $475 daily: x 5 
days = $2375 weekly profit Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call: 

CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 

CIRCLE 51 ON FREE INFORMATION CARD 
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COVER STORY AUDIO KITS from Radio- 
Electronics 5-6/78, 2/80 and 3-4/81 . Our 
$100 Graphic Equalizer {.02% THD, 12 
bands, 92dB SIN), $40 PLM-1, and $110 
ASRU (Noise Filter/Expander increases 
dynamic range by 1 8dB) are attractive, excel- 
lent performers. Free shipping with prepaid 
orders. Free catalog. M/C, VISA. (303) 667- 
1662. Symmetric Sound Systems, Inc., 
91 2C Knobcone Place, Loveland. CO 
80537. 
CIRCLE 47 ON FREE INFORMATION CARD 



UNGAR'S NEW 9300 SERIES SOLDERING 
IRONS Lightweight, cool, cushioned handle 
for operator comfort. The THERMO- 
DURIC" heater utilizes thick-film technology 
to achieve higher insulation resistance levels 
and resulting reductions in leakage currents 
that could damage microelectronics. Ther- 
mally efficient design provides faster heat-up, 
quick recovery for optimum, results. Five in- 
terchangeable tips. Two models, #9370 
(700°F), and #9380 (SOOT). Sugg. Retail 
Price $28.95. Contact your Ungar Distribu- 
tor, or Ungar, Division of Eldon Industries, 
Inc., P.O. Box. 6005, Compton, CA 90220, 
(213) 774-5950, (800) 421-1538, 

CIRCLE 49 ON READER SERVICE CARD 



CHRONO-MODULE FOR APPLE II 
FEATURING: Y/M/D, H:M:S, day of week. 
SW. select int. H,M,S with software disable 1 
K fast CMOS RAM, write disable SW, & bat- 
tery backup makes RAM act like afast eprom. 
4 software selectable 256 byte pages. 3 driv- 
ers supplied to put time date on: video dis- 
play, into a string, and time stamp disk files. 
Price $125.00. Microcomputer Division of 
US Module, Inc., 2801A Broadbent Park- 
way N.E., Albuquerque, New Mexico 
87107, 1-800-545-6294 

CIRCLE 50 ON READER SERVICE CARD 
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Part 3 



THE FINAL PART OF 

this article will dis- 
cuss testing and alignment procedures for 
the R2B satellite-TV receiver. 

Before applying power to the receiver, 
inspect the PC board carefully for solder 
bridges and for unsoldered connections, and 
make sure that all the components are in the 
correct locations and are oriented properly. 
Errors in soldering and component orienta- 
tion are responsible for 90% of all pro- 
blems. If everything seems to be in order, 
apply about 1 8-volts AC to jack J5 on the 
main board and measure the output voltages 
of the three regulators. If they are correct 
(15 volts from ICI1, 12 volts from IC12, 
and 5 volts from IC13), you're ready to 
begin alignment of the receiver. 

70-MHz IF stage and 
1170-MHz oscillator 

If you bought the complete R2B from the 
supplier in the Parts List, you'll find that the 
second-IF section and 1 1 70-MHz oscillator 
have already been aligned. The reason for 
that, as you will see shortly, is that those 
sections require special test equipment — 
that may not be readily available to you — 
for alignment. To align the 70-MHz IF fil- 
ter, you'll need a CATV-type sweep gener- 
ator with markers at 60, 70, and 80 MHz, 
and an extended-response oscilloscope with 
an external -trigger input. (The tuning-coil 
adjustments are highly interdependent, and 
tuning the filter point-by- point using an 
ordinary signal-generator can be quite 
frustrating, if not impossible.) 

Figure 22 shows a block diagram of the 
equipment used for the IF sweep-alignment. 
The output of the sweep generator should be 
injected into the circuit at TP1, and the 
output of the filter section taken from TP2. 
Adjust coils L2-L6 for a bandpass of ap- 
proximately 20-25 MHz centered on 70 
MHz, As shown in Fig. 23, the dip (or peak) 
in the waveform viewed on the scope should 
not be more than 0.1 dB. The gain through 
the system (TP1 to TP2) should be at least 
25 dB. Figure 24 shows the component side 
of the PC board and indicates the variou^ 
test- and adjustment points. 

A rough alignment can be performed by 
preadjusting the IF coil-slugs a specific 
number of turns out from the bottom of the 
coil forms. That will generally get you "in 
the ball park "and provide a usable IF band- 
pass. Be careful when turning a slug down 
to the bottom of the form — do not force 
it — since the slugs are quite brittle and crack 
easily. 

The procedure to follow is to adjust each 
slug so that it is at the bottom of its travel, 
and then back it out a specific number of 
turns. The slugs of L2 and L6 should be 
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Aligning a TVRO receiver can require some complex and ex- 
pensive equipment, but it's possible to do an acceptable job 
without it. The final part of this article describes both methods. 



backed out eight turns, those of L4 and L5 
five turns, and that of L3 just three turns. 
Whether you use the former (sweep- 
generator) method or the latter, when you 



have finished, jumper the rearmost two pins 
of TP1 together to complete the path from 
the mixer to the 70-MHz IF. 
The next step is to align the high (1 100- 
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FIG. 22— ARRANGEMENT FOR PERFORMING IF alignment on satellite-TV receiver. See text for 
equipment requirements. 



MHz) IF stage. If you have access to a 
spectrum analyzer and tracking generator, 
it's simple, but — alas — most of us are not 
that lucky. Fortunately, it's possible to 
"rough-align" this section and then peak 
each adjustment while receiving a satellite 
signal. Capacitors C4, C5, C9, and CIO are 
piston types in which the piston screw is part 
of the capacitor itself. That means that you 
must use an insulated tuning-tool to adjust 
them. The tool must be totally plastic (or 
some other insulating material) and must 
not contain any metai. Each screw should be 
backed out exactly five turns from its bot- 
tom position. The results should be quite 
good, but response can be peaked up later 
using an off-the-air signal. 

The second local-oscillator is the last 
high-frequency section to be aligned, but it 
is far from being the least important — the 
operation of the entire receiver depends on 
its being properly adjusted. If you pur- 
chased the receiver in kit form, the align- 
ment was done for you; if you're building 
from scratch, now's the time to make 
friends with your local cable-TV operator. 

Probably the best way to align this stage 
is to observe its response on a calibrated 
spectrum-analyzer. (Those analyzers are 
quite sensitive and just holding an input lead 
near the local oscillator will cause its "pip" 
to be displayed clearly.) It's then just a 
matter of adjusting CIS until the "pip" is at 
1170 MHz. 

An alternate calibration method uses a 
sensitive (5-10 mV) frequency counter, 
capable of operating up to at least 1200 
MHz. The measurement should be per- 
formed without touching any part within the 
local-oscillator's shielded area. A simple 
pickup loop is ideal, since bringing it near 
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the local oscillator will not throw off its 
frequency significantly, while the counter 
will still be able to be triggered. When you 
get a stable reading, adjust C 1 8 for a reading 
of 1170 MHz ±2 MHz. 

As a last resort, if you don't have access 
to any of the equipment mentioned, back 
OS's alignment screw out 4V: turns. That 
will put you near 1 170 MHz and "fudging" 
the high-lF frequency while peaking up us- 
ing an off-the-air signal (see below) will 
balance out the effects of a slightly off fre- 
quency second local -oscillator. 

Demodulator and tuning alignment 

Three more simple adjustments will com- 
plete the receiver alignment. First, the di- 
vider-bias pot, R13, should be set to mid- 
range and then fine-tuned using a received 
signal. Second, the PLL tuning capacitor, 
C39, should be adjusted in the same man- 
ner. Finally, R37, the range- adjustment 



potentiometer, will set the maximum tuning 
frequency of the receiver. To maintain 
proper front-panel calibration, it should be 
adjusted to give a reading of 12 volts at TP3 
when the tuning dial is set to the transpon- 
der- 24 position (fully-clockwise). Since 
that voltage is the control voltage for the 
first local-oscillator, IC10, you can also 
check it at the positive lead of C71. 

At this point, you can install the receiver 
board in its enclosure, and the tuning 
potentiometer on the front-panel. A sug- 
gested front-panel layout is shown in Fig. 
25. The rear apron is shown in Fig. 26. 

Overall system 

Before hooking up the receiver, it is a 
good idea to verify that the rest of your 
TVRO system is in good working order. 
(That way, the receiver cannot be blamed 
for a problem caused by the antenna or other 
part of the system.) The simplest — and be- 
st — way to check things out is to hook up a 
receiver that is already known to work well, 
and to adjust the other components of the 
system for optimum performance. 

The antenna should be aimed at the sat- 
ellite that provides the weakest signal you 
intend to watch, and all tune-up procedures 
carried out while a color- bar pattern is being 
transmitted (color bars are usually transmit- 
ted at low power, and are quite difficult to 
reproduce well). The reason for choosing 
those conditions is that they represent the 
worst signal the receiver will ever have to 
process — and if it can do that well, it will 
have no trouble with other material. 

MIXER BOARD 
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20-Z5 MHz BANDWIDTH 
AT -3 dB POINTS 

FIG. 23 — IF CURVE should not deviate by more 
than 0.1 dB. 




FIG. 24 — TEST POINTS and critical voltages involved In alignment procedure. Don't forget to jumper 
TP1 when you're finished checking out IF stages. 
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FIG. 25— FRONT-PANEL LAYOUT for receiver. Note that tuning scale Is not linear. 
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FIG. 26— REAR-APRON CONNECTIONS for the satellite TV receiver. If you are not building the kit, any 
layout that Is convenient may be used. 
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FIG. 27— INTERCONNECTIONS used with R2B receiver. RF modulator must be able to handle video 
and audio subcarrler. 



"Off-the-air" tuneup 
and final alignment 

A representative system-hookup is 
shown in Fig. 27. Note that the receiver 
provides baseband video and audio at its 
outputs, for use with a video monitor. If you 
use a standard TV set, you'll need an RF 
modulator with both video and audio 
capability in order to feed the signal to its 
antenna terminals. 

Power for an LNA is available at J4 or, 
alternatively, you can feed power to the 
LNA thorugh the coaxial cable that con- 
nects it to the receiver. To do that, just 
solder a length of wire between the center 
pins of J4 and J 10. Capacitive coupling at 
the LNA's output and at the input to the 
receiver will prevent the DC voltage from 
interfering with the 4-GHz signal. 

Knowing that the rest of the system is 
operating properly, you can precede with 



the final "tweaking." It is a spellbinding 
experience to watch the picture improve 
with each tum of the alignment tool ! 

With the antenna aimed at a satellite 
(naturally), tum on the receiver and rotate 
the front panel tuning control, R47, while 
watching for something that looks like a 
picture. If nothing is found, rotate R13 back 
and forth slightly for the noisiest and snowi- 
est screen. That should then allow you to 
tune for a picture. If you still get nothing, 
double-check your connections to the an- 
tenna/LNA system. If you cannot get even a 
snowy screen, proceed to the troubleshoot- 
ing section below, 

With a picture on the screen, adjust R13 
for minimum snow — or ' ' sparklies ' ' as they 
say in the trade. Then, using the plastic 
alignment-tool, adjust C39 for the best pic- 
ture as well as for an equal amount of black 
sparklies and white ones. Next, adjust capa- 
citors C4, C6, C9, and CIO in the high-IF 



The following are available from Ramsey 
Electronics, 2575 Baird Rd., Penfleld, NY 
14526: Complete Sat-tec R2B satellite-TV 
receiver kit with pre-aligned 70-MHz IF 
and 1170-MHz oscillator sections, 
$495.00; completely wired and tested Sat- 
tec R2B satellite-TV receiver, $749.95; 
RM3 RF modulator, $69.95; Watklns- 
Johnson V815 oscillator IC (IC10), 
$125.00; Avantek 120°K, 50-dB gain LNA, 
$595.00. 

The above prices include shipping and 
Insurance charges to points In the U.S. 
and Canada, Overseas orders please add 
15% to cover shipping. MC and Visa 
accepted. 

section for the best picture. Since they are 
interactive, you should repeat your adjust- 
ments several times. Do not, under any 
circumstances, touch the 1170-MHz local 
oscillator adjustment, C18, once it has 
been set by either you or the kit supplier! 
The front panel tuning knob can now be 
fine- adjusted. Tighten the knob on the shaft 
of the potentiometer with the pointer at 
"15" and the shaft set to the middle of its 
travel, then rotate the knob to "24" and 
adjust R37 for transponder 24. That should 
give you good tuning accuracy, but the 
process can be repeated several times if you 
like, for more accurate calibration. 



Troubleshooting 

As was mentioned earlier, the most com- 
mon causes of problems are poor solder 
joints, solder bridges, and wrongly placed 
components. Sometimes you can't see the 
forest for the trees, so get someone else to 
look over your work. Measurements of 
power-supply voltages, as well as tracing 
the flow of power to each IC and transistor, 
can be helpful. If you can localize a prob- 
lem—in the audio stage, one of the IF 
stages, etc. — so much the better; small parts 
of a complex circuit are easy to trace. 

One problem involved in troubleshooting 
a TVRO system is that there are so many 
variables involved. That's why it's best to 
test your receiver with a system that's 
known to be in proper operating condition. 

A common problem encountered with 
low-cost dual-conversion receivers is LNA 
image-noise. Image noise presents itself as 
excessive sparklies, which no amount of 
tuning will get rid of. Some LNA designs, 
particularly a number of the early ones, pro- 
duce a lot of noise in the 1.5-2.6-GHz 
range. That problem does not appear in 
single-conversion receivers, or in high- 
priced dual-conversion units with input 
bandpass-filters, but the inexpensive R2B 
receiver cannot afford the luxury of a built- 
in 4-GHz bandpass filter. The result is that 
out-of-band noise from the LNA is con- 
verted to the high-IF frequency along with 
the satellite signal... and there goes the sig- 
nal-to-noise ratio! The best insurance 
against that problem is to use a quality LNA 
of recent manufacture, or, if it proves neces- 
sary, to break down and purchase a 4-GHz 
bandpass filter. R-E 
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if there were 
no distributors? 



If there were no electronics distributors . . . we'd have to 
invent them! As manufacturers of electronic products, 
we're convinced that the absence of distributors would 
cripple our industry! You'd have no convenient local 
source for fast off-the-shelf delivery of needed products. 
Production lines would grind to a halt.... handling small 
orders would be a nightmare. Paperwork would increase; 
costs would increase; expediting would increase; chaos 
would increase. 

As a buyer of electronic components, you benefit from 
the existence of distributors, even when you don't directly 
utilize their services. They make the factories you deal 
with direct more efficient — in marketing, in scheduling, in 
economy of scale. And, whether you need a source for 
fast delivery of standard products, for comprehensive 
technical information, or for assistance on any aspect of 
your procurement function, your local distributor can — 
and does — fill the bill splendidly. 

Distributors help us — by serving you. 

As members of the Distributor Products Division of the 
Electronic Industries Association, the companies bring- 
ing you th is message are pleased to hel p "sel I the system ." 

For information about joining with other manufacturers 
who sell through electronic distributors, contact Herbert 
Rowe, Vice President, EIA Components Group, 2001 Eye 
Street N.W., Washington, D.C. 20006. Telephone (202) 
457-4900. 
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ALL ABOUT 

PULSE GENERATORS 



The results you get using a pulse generator are only as good as the test setup you use. Here 
are some of the potential problems to watch for, and what you can do to eliminate them. 



CHARLES GILMORE 



Part 3 



IWITH ANY SIGNAL 

source, such as a func- 
tion generator, a properly terminated trans- 
mission line is required to maintain wave- 
form integrity. With pulse generators, 
however, even more care should be taken to 
avoid mismatches at any of the connections 
in a test setup. In this part of our series on 
pulse generators, we'll see just why that is 
the case, and what steps should be taken to 
insure the best results when using those de- 
vices. Let's begin by discussing briefly the 
nature of a pulse generator's output. 

Maintaining pulse characteristics 

It is known that complex waveforms, in- 
cluding pulses and square waves, can be 
analyzed using Fourier analysis. Fourier 
analysis reduces the complex waveform to a 
sine or cosine waveform of a certain ampli- 
tude at the waveform's fundamental fre- 
quency. Added to the fundamental is a 
series of harmonically related sine or cosine 
waveforms, each of differing amplitude. 
For example, a square wave contains a sine 
wave; the frequency of both waveforms is 
the same. In addition to that sine wave, sine 
and cosine components are also present at 
the odd harmonics (third, fifth, seventh, 
etc.); the amplitude of those components 
decreases at each succeeded harmonic. 

Figure 3 shows the amplitude-versus- 
frequency display that would be seen on a 
spectrum analyzer with a square wave ap- 
plied to its input; the spectrum analyzer 
actually performs a Fourier analysis. The 
basic repetition rate of the square wave is/ L . 
Frequencies of/2, fy, etc. represent the 
second, third, etc., harmonics. 

As the rectangular waveform deviates 
from the perfect time symmetry of the 
square wave, two important changes in the 
harmonic content occur. The first is the 
appearance of even harmonics. The square 
wave contains only the fundamental fre- 
quency and its odd harmonics. However, 
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FIG. 3— A SQU AREWAVE as it would be display- 
ed on a spectrum analyzer. The fundamental 
repetition rate of the square wave Is the left- 
hand signal. Each succeeding signal is that of 
an odd harmonic. 
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FIG. 4— A NARROW PULSE as it would be dis- 
played on an spectrum analyzer. Note the even 
harmonic components and the much greater 
amplitudes of the harmonics. 



the rectangular waveform contains both the 
odd harmonics and the even harmonics of 
the fundamental repetition rate. Second, the 
amplitude of the harmonics does not dimin- 
ish as rapidly as with the square wave. 
Figure 4 shows the amplitude-versus- 
frequency display of a spectrum analyzer 
with a low duty-cycle pulse applied to its 
input. The amplitude and phasing rela- 
tionships of those harmonics depend upon 
the pulse width and the repetition rate. 

With the previous discussion in mind, 
you can begin to understand the problems 
involved in transmitting a high-frequency 
pulse signal from one location to another. A 
rather narrow pulse (one with an extremely 
low duty cycle) may show a spectral comb 



of harmonics whose amplitudes are so close 
to the amplitude of the fundamental signal 
as to be almost indistinguishable from it. 
Frequently, comb generators are used to 
obtain a high number of harmonics, and a 
pulse generator may serve that purpose. 

Such a situation, however, can make it 
difficult to use a pulse generator. For exam- 
ple, a pulse that is 100 nanoseconds wide 
with a basic repetition rate of I MHz pro- 
duces both odd and even harmonics of I 
MHz whose amplitudes are nearly equal to 
that of the fundamental frequency; those 
amplitudes remain nearly equal well into the 
10- to 15-MHz range. If the system or the 
interconnections in which the particular 
pulse will be used cannot handle 10- to 
15-MHz signals without significant attenua- 
tion or phase shift, severe degradation of the 
pulse will occur. 

One of the first steps that must be taken to 
preserve the integrity of such a pulse is to 
terminate properly the transmission line that 
delivers the pulse from the generator to the 
load; it must be terminated into a load that is 
equal to its characteristic impedance. If that 
is not done, signals will be reflected back to 
the generator from the termination. Those 
reflections interact with the oncoming 
pulses, and degrade the pulse waveshape. 

If the transmission line does not have the 
same characteristic impedance as the gener- 
ator, an additional problem occurs. Signals 
that are reflected from the load due to an 
impedance mismatch, travel down the 
transmission line until they reach the gener- 
ator. At that point, the signals once again 
find a termination 1 the generator itself) that 
does not match the characteristic impedance 
of the transmission line. That causes addi- 
tional reflections, which then travel toward 
the load and interfere with both the initial 
signals and the reflected signals. The end 
result can be severe pulse distortion. 

Even if the transmission line's character- 
istic impedance matches that of the gener- 
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ator, and it terminates in a purely resistive 
load that matches the characteristic impe- 
dance of the transmission line, the transmis- 
sion line itself can contribute to pulse de- 
gradation. Unfortunately, transmission 
lines are not lossless. Although losses are 
usually very small in the low-frequency and 
DC ranges, the familiar 1 2 R losses of any 
transmission line occurs. When a transmis- 
sion line (such as a coaxial cable) carries a 
narrow pulse, however, high-frequency los- 
ses will then cause additional problems, 

[f losses within the transmission line be- 
come substantial within the first decade of 
harmonics, pulse-waveform degradation 
occurs because of the improper relationship 
between the amplitude and phase of the 
high-frequency harmonics and the pulse's 
fundamental-frequency repetition rate. To 
avoid that problem, low-loss cable should 
be used wherever possible. Fairly low-cost 
coaxial cable, such as RG-58/U, is accep- 
table provided that the length of the cable is 
shorter than 30 feet and the frequency of the 
signal is kept below the 200- to 300-MHz 
range. 

It must be emphasized that the termina- 
tion must not only match the characteristic 
impedance of the transmission line, but it 
also must be purely resistive. Often, the 
pulse waveform is somewhat degraded 
when an in-line terminator driving a higher- 
impedance capacitive load is used. That re- 
sults in a load whose resistive component 
approaches the transmission line's proper 
characteristic impedance, but with some 
additional capacitive effects. 

Another cause of reflections within a 
transmission-line system is a discontinuity 
such as that caused by the insertion of extra 
connectors as shown in Fig. 5. In that fig- 
ure, the transmission line leading from the 
pulse generator to the load is tapped by a 
T-connector that allows the pulse to be 
observed using an oscilloscope. If the fre- 
quencies involved are low enough, the pulse 
width is great enough, and the rise times are 
not particularly fast, the effect of the con- 
nector may be negligible. If the load is 50 
ohms and the scope's impedance is 1 
megohm shunted by a few picofarads (as it 
is in most oscilloscopes) reflections occur at 
the oscilloscope. If the cable to the scope is 
long enough, those reflections degrade the 
pulse on the main. transmission line. 
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FIG.S— AN IMPROPER METHOD of connecting 
an oscilloscope to monitor the output of a pulse 
generator. For the proper method of making this 
connection, see text. 



Reducing reflections 

To reduce that pulse degradation substan- 
tially, the T-connector can be connected 
directly to the oscilloscope so that only 
minor reflections occur at the leading and 
trailing edges of the pulse. A somewhat 
passable solution that can eliminate some of 
the discontinuity and still maintain the basic 
integrity of the pulse waveform is to run two 
equal lengths of 93-ohm cable from the T- 
connector to the load, and from the connec- 
tor to the oscilloscope. Each cable must be 
terminated by a 93-ohm in-line terminator. 
At the T-connectors, the two cables com- 
bine to be slightly less than 50 ohms, which 
is a closer match to the 50- ohm cable. 

There are still some discontinuities in that 
system, however, since a 50-ohm T- 
connector is being used to combine 93-ohm 
and 50-ohm cables. Also, having 93 ohms 
in parallel with 93 ohms gives 46.5 ohms, 
not 50. Therefore, some reflections occur 
here, too. The simplest way to minimize 
those reflections is to connect the generator 
directly to the oscilloscope to set the pulse, 
making sure that the 50-ohm transmission 
line from the pulse generator is terminated 
with a 50-ohm in-line terminator at the 
oscilloscope. The 50-ohm line (terminated 
or not as necessary) is then transferred to the 
desired load. If that load presents a 50-ohm 
termination to the cable, all pulse character- 
istics should be maintained. 

If absolute perfection is needed, the T- 
connector can be replaced with a power- 
divider that splits the power coming from 
the 50-ohm pulse generator and properly 
terminates that line. Two outputs are pro- 
vided from the power divider, each capable 
of driving a 50-ohm transmission line with 
proper termination. The drawback to that 
solution is the losses it introduces — on the 
order of 10 to 20 dB. The power splitter 
does, however, maintain a nearly reflec- 
ts on less system when the pulse generator 
must have two independent loads. 

A second type of transmission-line dis- 
continuity is caused by damaged cable. A 
crushed coaxial Cable can cause reflections 
at the point of damage, and any such dam- 
aged sections should be replaced. 

There are two types of improper line ter- 
minations that we should pay particular 
attention to. One is when the pulse gener- 
ator drives an open-circuited line; the other 
is when the generator drives a line that is 
short circuited. If the line is an open circuit, 
a complete reflection occurs. Figure 6 
shows what happens in that case if the 
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FIG. 6— A REFLECTED PULSE Is generated 
when a transmission line Is terminated in an 
open circuit. Here, the delay caused by the line 
is greater than the width of the original pulse. 
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FIG. 7— A SHORT-CIRCUITED TRANSMISSION 
LINE will generate a reflected pulse with the 
same amplitude as the original, but of opposite 
polarity. Again, the line's delay is greater than 
the width of the pulse. 
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FIG. 8— IF A TRANSMISSION LINE ts terminated 
in an open circuit, and the width of the pulse 
applied Is greater than twice the line's delay, the 
original and reflected pulses add, generating 
the waveform shown here. 

o ORIGINAL PULSE 



+ 1 



.1 



DISPLAYED 
SIGNAL 



/ 



= REFLECTED PULSE 

FIG, 9— IF A TRANSMISSION LINE Is shorted, 
and the width of the pulse applied is greater than 
twice the line's delay, the original and reflected 
pulses cancel each other. 



length of the line is such that the time the 
pulse needs to travel down the line and back 
is greater than the pulse width itself. 

Figure 7 shows the opposite offset. The 
pulse generator is driving a transmission 
line terminated in a short circuit. The pulse 
returns with the same width as the original 
pulse but has the opposite polarity. Figures 
8 and 9 show what happens when a pulse 
generator drives open and shorted lines and 
the width of the pulse applied is greater than 
twice the delay of the line. The rather com- 
plex pulses shown are the result of the origi- 
nal and reflected pulses adding and subtract- 
ing from each other. While the open- or 
short-circuit conditions would seem to be 
extreme cases, an open circuit can be 
approximated by terminating a 50-ohm 
transmission line into a 1 -megohm oscillo- 
scope input. 

With that practical example, the impor- 



tance of proper transmission-line termina- 
tion becomes a little more obvious — let's 
look at some other examples. For instance, 
it is not uncommon to find a 50-ohm trans- 
mission line terminated with a 75-ohm in- 
line terminator because such terminators are 
frequently used in the TV industry. Such a 
mismatch generates approximately 10% re- 
flected power. If the conditions for the ex- 
ample shown in Fig. 6 are duplicated, but 
the open circuit is replaced with a 75-ohm 
in-line terminator, a reflected pulse with 
one third the amplitude of the original is 
produced. That is shown in Fig. 10. 
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-THE WAVEFORM SHOWN here is 
if a 50-ohm generator and transmis- 
are terminated in a 75-ohm load. 



In some appl ications, such as digital logic 
circuits, that reflection could be completely 
ignored; generally, those circuits will 
ignore any pulse with a voltage lower than 
required to establish a logic 1 . In analog 
systems, however, that could create confu- 
sion. 

As we've seen, poorly matched transmis- 
sion lines in a test setup can cause a number 
of errors. Unfortunately, those are not the 
only source of potential problems when us- 
ing pulse generators. When we continue this 
series, we'll look at some others, as well as 
ways that they can be avoided. R-E 



New troposcatter system 
uses digital techniques 

A new tactical troposcatter radio 
system, developed by Raytheon, 
uses digital techniques to transmit 
information more accurately, effi- 
ciently, and securely than any 
other existing system. The new 
equipment, named the AN'TRC- 
170, provides 60 channels for 
voice and data transmission, and 
will take the place of the 24- 
channel analog equipment in use 
since the eariy 1960's. 



The troposcatter transmitters 
can send signals well beyond the 
horizon. Thus they can communi- 
cate over large bodies of water, 
hostile territory, or inaccessible 
terrain. They can transmit a mix of 
digitally encoded voice channels 
with digital data signals, such as 
computer, facsimile, or teletype. 

An Ingenious modulation sys- 
tem uses multipath propagation 
characteristics to provide better 
performance. The digital modula- 
tion/demodulation technique was 




THESE PARABOLIC TROPOSCATTER DISHES are precisely alligned to scat- 
ter signals through the atmosphere to receivers up to 100 miles away. 



Invented by Raytheon. Known as 
the Distortion Adaptive Receiver, it 
transmits a "time-gated" wave- 
form to minimize intersymbol in- 
terference, then demodulates the 
received signals that contain multi- 
path distortion by using an adap- 
tive matched-filter detector. 

Energy management system 
serves hotels and motels 

A system that reduces energy 
consumption in lodging facilities by 
turning room heating/cooling de- 
vices, lights, and other appliances 
on o r off as guests check i n or o u t i s 
now being marketed by the RCA 
Service Co. 

The central control at the front 
desk provides a video display of 
the status of every room— 
occupied, unoccupied or standby. 
{A "standby" room is one in which 
heat or cooling has been supplied 
in readiness for occupancy.) If de- 
sired, the display can show which 
unoccupied rooms have been 
cleaned. 

The system permits individual 
room-to-room control, if needed, to 
compensate for rooms receiving 
heat from the sun, corner rooms, or 
rooms subject to other special con- 
ditions. It also provides for auto- 
matic or manual control of the 
energy use in common areas — 
lobbies, corridors, meeting rooms, 
etc. 

The system uses the existing AC 
wiring, making for extremely sim- 
ple and economical installation. It 
is most cost-effective for facilities 
of 75 to 400 rooms, and can be 
either leased or purchased. 

Bank-at-home technology 
displayed at World's Fair 

The Knoxviile World's Fair has 
been selected by Prestel for its tirst 
U.S. Bank-at-Home demonstra- 
tion using Prestel's Gateway tech- 
nology. (Prestel is the trade name 
for the British Videotex system.) 
Two hundred Prestel terminals wil! 
be placed on the site of the World's 
Fair or in adjacent hotels, banks, 
and transportation stations. 

GEC Computers Ltd. of Britain 



will provide the central Videotex 
computer for the demonstrations. 
It is the first Prestel system that the 
company has supplied to a United 
States firm. 

Prestel's Gateway technology 
allows a Prestel terminal to be con- 
nected directly to a private data- 
base via the Prestel network. Soft- 
ware has already been developed 
toallow^pp/ef/microcomputersto 
access Prestei. 

A s p ecial database h as b een d e- 
veloped for the World's Fair pro- 
ject. It includes event schedules 
and information on the World's 
Fair, in addition to banking, shop- 
ping, and message-handling va- 
rious demonstrations. 



Satellite TV direct 
to home receivers 

COMSAT subsidiary Satellite 
Television Corp (SIC) has asked 
for bids for constructing two 
satellites (one operating and 
one spare) to begin a direct 
satellite-to-home pay-TV service 
to an area roughly approximat- 
ing the U.S. Eastern Time Zone. 
The bids must also provide 
options for the additional satel- 
lites required to complete a 
planned nationwid direct board- 
cast service (DBS). 

Each spacecraft is expected 
to provide at least 1 700 watts of 
prime power and will use a 
shaped beam antenna that will 
cover an area roughly equivalent 
to a ti me zone. The output power 
is 20 to 40 times higher than 
that of conventional communi- 
cations satellites now serving 
the United States. That high 
output power will permit televi- 
sion reception on small receiving 
antennas — generally 2Vi feet in 
diameter— in individual sub- 
scribers' homes. 

Construction will take more 
than three years, and STC is ex- 
pected to initiate the service in <_ 
late 1985 or early 1986. The ser- ^ 
vice will offer three channels of -< 
premium pay television, without 5 
advertising. R-E m 
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More on electronics for youngsters 

EARL "DOC" SAVAGE, K4SDS, HOBBY EDITOR 



LAST MONTH WE TALKED ABOUT BUILDING 

a few simple items that could be used by a 
youngster to get a start in learning about 
electricity. He can begin traveling a road 
that will lead him into the "crazy" hobby 
that has you caught — especially if you lend 
a hand. 

You recall that we built a couple of bat- 
tery holders, a switch, lamp holder, and an 
electromagnet. Now, 1 want to show you a 
few more items you can add to the set. 

Let"s add a sound- signaling device. You 
can use your original electromagnet or wind 
another on a big nail and fasten a Z-shaped 
strip of sheet metal to a wooden base, as 
shown in Fig. 1 . Be sure to use a metal that 
is sensitive to magnetism. 

When the sounder is connected to a pow- 
er source such as your battery pack, it will 
pull the metal down to the head of the nail 
with a "klunk." Of course, you will have to 
bend the metal until it is in just the right 
position. Now, the youngster is ready to set 




FIG. 1 
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FIG. 2 




FIG, 3 



up his own telegraph system. 

If the sounder "arm" is lengthened as 
shown in Fig. 2, you will have the makings 
of a relay. Just put another nail (or metal 
strip) out where the end of the arm will 
contact it. Such an arrangement is fine for 



illustrating how relays function, but it is not 
very effective. To make a more useful relay, 
use a reed switch (such as a Radio Shack 
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FIG. 4 




FIG. 5 



275-1610) with the electromagnet, as 
shown in Fig. 3. 

Closely related to the relay is the thermo- 
stat shown in Fig. 4. You can make the 
bimetallic strip from two different metals 
(to take advantage of their different coeffi- 
cients of expansion) and a bunch of rivets, 
but it is easier just to take one from an old 
thermostat. (If your companion is very 
young, be especially careful in using a 
match or candle to heat the strip.) 

Sooner or later, you will reach the point 
when you need to demonstrate the presence 
of a weaker current than the lamp or electro- 
magnet can indicate. If you wrap a few turns 
of wire around a compass, as shown in Fig. 
5, its needle will be deflected by small cur- 
rents. The more wire you use, the more 
sensitive that "instrument" will be. Oh, 
yes — don't position the coil so that the 
magnetic field it generates will line up with 




FIG. 6 



the Earth's own; if you do that, you'll never 
see the compass needle move. 

Figure 6 shows the last item, a ' 'transfor- 
mer" made from two coils of wire wound 
around a nail. One winding — the secon- 
dary — should have many more turns than 
the other. While a trail sfortner will not work 
with direct current, you can simulate alter- 
nating current by using the switch to turn the 
current from the batteries on and off. 

The compass-meter will show the pres- 
ence of current in the secondary each time 
the primary circuit is made and broken. If 
your turns ratio is great enough, you'll be 
able to hook up a neon lamp to the large- 
winding secondary and see a flash of light 
with each make and break of the switch. 

There arc many items you can add to 
those to encourage the youngster to go far- 
ther in his play /study. A photoresistor (like 
Radio Shack's 276-1 16) will get him into 
light and its relation to electricity. A motor 
from a toy car (or a simple DC motor like a 
Radio-Shack 273-208) will demonstrate 
how electricity is generated. Another excel- 
lent addition to the lab would be an open- 
frame motor/generator such as the Radio- 
Shack 28-194, 

As you can see, a little time and effort on 
your part can pay very great dividends for 
the child in your life. The "homebrew lab" 
will go a long way toward that end. 

Eventually, however, the youngster will 
need to progress farther. At that time, you 
can begin to build more sophisticated items, 
or purchase one of the commercial electric- 
ity/electronics sets. 

Where did I see It? 

Judging by the mail, I am not the only one 
with an imperfect memory. Lately, there 
have been an unusual number of inquiries 
that start out "I can't find an article 1 re- 
member seeing about..." Well, welcome to 
the club! 

Of course, the first thing to do is to check 
the annual indexes, if you have them. (You 
do get the Radio- Electronics index each 
year, don't you?) The next choice is to run 
through the tables of contents of one issue 
after another. 

Both of those approaches present an in- 
teresting problem. Authors and editors 
often do not title articles in a way that accu- 
rately reflects the subject(s) covered in 
them, (We try. Doc — The Editors.) In fact, 
sometimes a title will tell you almost 
nothing about the contents of an article. You 
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IS PROUD 
TO INTRODUCE 
The HITACHI Line 

of High Quality Oscilloscopes 
AH Hitachi Instruments 

Are Backed by 
A Two-Year Warranty 



AT LAST A 100MHz OSCILLOSCOPE 

WORTH WAITING FOR 

WITH NO WAITING 



V-202 & V352 
20MHz & 35MHz DCIAL TRACE 
OSCILLOSCOPES 




CALL FOR 

INTRODUCTORY 

OFFER 




HITACHI 

100MHz 

OSCILLOSCOPE 
MODEL V-1050 



• 20kV CRT supply 

• Large, bright 8 x 10 cm screen 

• Four-trace operation (Chi, Ch2, A trigger, B trigger) 

• High sensitivity 500 uV/div (5MHz) 

• High accuracy ±2% (+ 10°C to 35°C) 

• Alternate timebasqmj^naUBn 
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Bandwidth- 
DC to at lealmOOMHz and rise time 3.5ns or less. SS?to at least 5MHi and rise time 
70ns or less at 10 X magnification. Lower -3db point, AC coupling 10Hz or less. lOx 
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Dynamic range 8 div. 

TV sync-separStor circuitry 
Built-in signal deiiiy line (V-352) 

8. X-Y operation 

9, Sweep-time magnifier (10 times) 

10. Trace rotation system 

11. Fine-adjusting, click-positioning function 
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V-550B 50MHz, DUAL TRACE DELAYED SWEEP 
PORTABLE OSCILLOSCOPE 



Delayed sweep 
permits 1,000 X 
Me 




THE TEST EQUIPMENT 
SPECIALISTS 

TOLL FREE HOT LINE 

800-223-0474 



54 WEST 4Sth STREET, NEW YORK. N.Y. 10036 212-BB7-2224 




• Large, Bright 8 x 10cm Screen 

• High Sensitivity lmv/div 
(10MHz) 

• 5 ns/div Sweep Rate 

• 3rd Channel Display 
(Trigger View) 



Magnification 



Variable Hold-off 
Circuitry Facilitates 
Pulse Measurement 



• Variable Trigger 
Hoid-off 

• Full TV Triggering 

• Single Sweep 

• Automatic Focus 
Correction 
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CONVENIENCE 



Model 324 

THE ELECTRONIC 
WORK CENTER 

SUGGESTED 
RETAIL PRICE 



SPRING LOADED 
TENSION BAR 




SIX INDIVIDUAL 
COMPARTMENTS 



Contact youi local dealer today. 

FANAVISE PRODUCTS, INC. 2850 E. 29th St., Long Beach, Co. <213) 595-7621 
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UNIVERSAL OSCILLOSCOPE 

PROBE Switchable X1 and X10 

Attenuation Factor 
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Probe 
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MODEL SP100 

ONLY 



(Competitive probes sell tor 



KEY ADDITIONAL FEATURES: 

• 100 MHz bandwidth • Sharp heavy duty 
tip (BNC pin diameter) 

• Break resistant center conductor 

• Slender, flexible cable * 1 .5 meters 

■ Wide compensation range ■ Fits all 
scopes 

■ Ground reference can be activated at tip 

■ Includes SPRUNG HOOK, I.C 
ADAPTOR, BNC ADAPTOR, 
INSULATING TIP and TRIMMER 

TOOL accessories send for our FREE 

brochure today I 



ORDER YOURS TODAY! 24 hr. delivery 
SATISFACTION GUARANTEED or complete 
refund if returned within 1 days after receipt. 

P.O. BOX 2113, LA JOLLA, CA 92038 
NOTE: Check or money order must accompany each order except 
where credit approval previously received. Postage and handling 
Included in price. Add 6% sales tax tor California delivery. 



PROBES, INC. 

COLIN E US SALES & STOCKING SOURCE 

Your Probe Specialists 
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may be reduced to leafing through the pages 
of the magazines for months or years back 
before you find what you're looking for. 

What you need, of course, is a subject 
index. About the only way to have a good 
one is to set up your own. and that's a 
time-consuming task. 

If you have a computer, you may want to 
do what I am doing. I put my indexes (by 
subject, topic, equipment, etc.) on TRS-80 
Model Hi disks. (I wrote a BASIC program 
that searches through 1200 article listings 
per minute.) 

My indexes are not yet finished, but I 
have already saved quite a bit of search time 
using just what I've done so far. (Some- 
times I wonder if the job will ever be com- 
plete — perhaps when I retire and have more 
time.) 

Mailbag 

The rest of you may be interested in this 
word to H.M., one of our readers in Wel- 
land, Ontario: 

I have no idea how to detect a subliminal 
message that is on a VCR tape if it can't be 
done with the freeze-frame control. If you 
don't find it that way. I would think that 
none was there . After all , arcn ' t those things 
just messages flashed very quickly on the 
screen in the midst of the regular frames? If 
so, single-frame examination should find 
them. 

Anyway, where did you get a tape that 
you believe to be doctored with "mind 
stuff?" I thought subliminal advertising 
was prohibited by law. 

Darn! Now you have me worrying again 
about people messing around in my mind. I 
did read about someone making a bundle 
selling storekeepers little boxes with sub- 
liminal audio telling me not to steal the 
merchandise. Now, how do I know that he 
isn't telling me to buy something 1 don't 
need or want? 

How about it folks, what do you think: Is 
subliminal advertising really dead, or is it 
just subliminal? 

Now for some inquiries from the mail- 
bag: R.B. Heckert, of Escondido, CA, is 
looking for a circuit with which he can test 
the carbon-monoxide content of warm air 
from a furnace. 

Another furnace request comes from 
Robert Beckert in Canton. OH. Bob wants a 
circuit to measure and display the tempera- 
ture in the flue of a wood-burnine stove and 
sound an alarm if it gets too high. 

Francis Le Baron in Brockton, MA is 
looking for a way to measure and compare 
two absolute (not relative) humidities in 
order to keep a storage space as dry as 
possible. 

P. Johnstone of Tulsa. OK wants to know 
how to modify a black-and-white TV set to 
produce an inverse image; he wants the 
black to be white and the white to be black. 
(It's for use with his computer.) 

That's a sample of some of the recent 
inquiries that you might give a hand with. 
Now, get out your thinking caps and let's 
see what you can do. R-E 




The satellites are there. And all you need is an earth 
station to put the signals to work for you. 

We have a complete new selection of packages — 
dishes, electronics, associated MATV equipment, 
and all— that you can sell and install wherever you've 
put in MATV systems. Hotels. Motels, Nursing homes. 
Hospitals, Condos. Apartments, 



The packages are priced very attractively. 

It's a very real opportunity for you and your 
customers to make a good profit. 

If it sounds good, call us toll-free for more 
information. 

800631-549! SiSsSss? 




Blonder-Tongue 

Laboratories 
Incorporated 

One Jake Brown Road 
Old Bridge, NJ 08857 
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Replace Your 
Conventional Scope 
WithThe Sencore SO 



SMffl 



The First Scope With 

Pushbutton, Automatic 

Readout. 




Sencore SC6I 60 MHz Waveform Analyzer 



Cut Your Scope Time In Half 
Or Your Money Back. 



Cut your scope time in half? 
We know that's a bold claim. But 
once you've tried the SC61 we 
know you'll agree it's a conser- 
vative claim. Why? Because the 
speed, accuracy, and ease of 
operation of the SC61 makes 
every conventional oscilloscope 
as outdated and cumbersome 
as the analog meter. Now all you 
do is just push a button and read. 

The First Scope With Automatic 
Readout At last the oscilloscope 
has gone digital. No more graticule 
counting, calculating, or esti- 
mating your measurements. You 
can now make waveform measure- 
ments digitally accurate, digitally 
fast, at the push of a button. 

Make All Measurements With One 

Probe Make no mistake. The SC61 
is not a "piggyback" unit, but a com- 
pletely integrated waveform moni- 
toring system. You connect only one 
probe and the Autotracking™ 
display digitally tracks the waveform 
on the screen. You just push a 
button when you want to read DC 
volts, P-P volts, or frequency. 

An Exclusive Breakthrough It took 
four patent pending circuits to 
completely integrate the scope and 
digital display. The end result 
is a breakthrough in scope tech- 
nology that virtually obsoletes 
conventional scopes. Here's why. 

it's 10 Times Faster The SC61 is 10 
to 100 times faster than any con- 
ventional scope. How? Because all 
you do is push a button instead 
of counting graticules, calculating, 
or switching probes. Increased 
speed means increased productivity. 




times more accurate to meet these 
testing needs. 

It's Easier To Use The digital read- 
out is simplicity itself. Just push 
and read. You'll make fewer errors 
because every measurement 
now becomes exact. Now you can 
concentrate on the circuit rather 
than the scope. 

Measure Part Of A Waveform 

Intensify any waveform portion with 
the exclusive "Delta Bar," push 
the button, and read PPV, time, or 
frequency for just that portion of 
the waveform. Ideal for measuring 
timed circuits, signal delays, 
pulse widths, and more. 

Guaranteed To Cut Your Scope 
Time In Half When we say the 

SC61 will cut your scope time in half, 
we're being conservative. It's 
possible to reduce your scope time 
75%, even 90% with this first-of- 
its-kind oscilloscope. But don't take 



Just one probe and 
push tor DCV, PPV, 
Frequency and lime. 



our word for it. Try an SC61 and 
judge for yourself. Here's our offer. 
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30 DAY 
MONEY BACK 
GUARANTEE 

If the SC61 does not at least 
double your scope productivity 
during the first 30 days, you 
may return it for a full refund, 
including freight both ways. 

mmmwmmmmmwwmmwm 



Update Today Just like DVM's 
have replaced analog meters, the 
SC61 will replace conventional 
scopes (under 100MHz) and for the 
same reasons: increased speed, 
accuracy, and reliability. Update 
today with this new automated 
scope technology It's the scope 
you've been waiting for. 



It's 10 Times More Accurate 

FlXEESffi you ,ry To Order Or To Receive 
S P ™S be A Complete Color Brochure, 

5% to 15% accurate due to PhOH^ Toll— Ff*^P ToiHPIX/ 

parallax and interpretation errors. ■ Iwl 1^ l\JU I \s\s IV/VJOy . Qualified Sales Engineers are 

Today's circuits demand greater {y*\f\ £% jk 0% f%f%0%t% read y t0 {a ^ with Y 011 about 

accuracy than that. The SC61's JsH II f^Cj^laJ^AJaJAjfi SC61 P en<ormance anci app'ica- 



digiiai readout is 10 to 1000 **^**d 



tions. Ask forDept. 130, 
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STATE OF SOLID STATE 



An audio preamp and graphic equalizer. 



ROBERT F. SCOTT, SEMICONDUCTOR EDITOR 



WE D PLANNED TO OPEN THIS COLUMN WITH 

a discussion of some pertinent characteris- 
tics of IC operational amplifiers (op-amps), 
and to show how you can use (hose charac- 
teristics to select the best device for your 
needs and then design a circuit for optimum 
performance. But, after looking over Joe 
Carr's excellent article "Designing Circuits 
with Op-Amps' ' in the March 1 982 issue of 
Radio-Electronics, we decided to hold off 
for a couple of months to give you time to 
digest what you learned from him. So, in- 
stead let's get on with the "circuit of the 
month'' — which, coincidental^, is buiit 
around an op- amp. 

Figure 1 shows how the 5532 dual low- 
noise high-performance op-amp from either 
Signetics or Exar can be used in a phono 






TABLE 1 

Small-signal bandwidth: 10 MHz 

Output drive capability: 600n. 10V (rms) 

Input noise voltage: 5nVA Hz 

DC voltage gain: 50000 

AC voltage gain: 2200 at 10 kHz 

Power bandwidth: 140 kHz 

Slew rate: 9V/p,s 

Large supply voltage range: ± 3Vto ± 20V 



preamp and graphic equalizer. The circuit 
itself is not very new, but its performance is 
greatly improved by the 5532 because it 
develops less noise, has improved output- 
drive capability, and has greater small- 
signal and power bandwidths than most 



common op-amps. The characteristics of 
the 5532 op-amp are listed in Table 1 . The 
device is internally compensated for unity 
gain. If you use it where very low noise is of 
prime importance, you'll want to specify 
the 5532A version with its guaranteed noise 
specifications. 

Returning to the schematic, the phono- 
preamp stage, ICI-a, provides standard 
RIAA equalization for a magnetic cartridge. 
The necessary bass-boosted response is pro- 
vided by the R-C network in the op- amp's 
feedback loop. The cartridge loading- 
resistor, Rl , has a value of 47K to match the 
impedance of the average magnetic car- 
tridge. Adjust Rl 's value as required if your 
cartridge works best into a different load 
resistance. 




FIG. 1 
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7+1 1 SWD PARTS KITS 



MITSUMI 

VAR ACTOR 
UHF TUNER 

Model UES-A56F 



Switch to Bambi! 



$34.95 

Free. Range UHF47C - SBSMHi 

Antenna Input 75 ohms 
Channels 14-33 Output Channel 3 



Electronically 
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Hid H-pin 2-piar.as , 1.95 

1J 3H-SW Spiikir, 4i8" 0«l and PwpiiikM 

Wood Enclosure 14.35 

14 MISC-SW Miic. Pirti Kit he: .us Haidwici, (6/32. 0/32 

Nun. h Calls} Heck up Win. Art Turns. DPDT 

Ant Swilcn. Tula, Fussholdar, rtc 9.95 

'hen urderico All Itimi. |1 ih.u 14). Tout Priea 139.99 



UHF ANTENNAS and ACCESSORIES 



MDS-AMATEUR-ETV 32 ELEMENT 
YAG) ANTENNA 




• NOT A KIT 
1 .9-2.5 GHz • 3814" LENGTH 
• 23 dB AVERAGE GAIN 

• DIE CAST WATERPROOF HOUSING WITH 
4H" x 2H" AREA FOR ELECTRONICS 

• COMMERCIAL GRADE 

• INCLUDES MOUNTING HARDWARE 



MAE-1 32 Element VAGI Antenna 



SI 9.95 



ZYZZX 

VHF-UHF WIDEBAND 

ANTENNA AMPLIFIER 

MODEL ALL! 

50 MHz — 900 MHz 

12 dB GAIN ± o.5dB 

A Revolutionary New 

One Stage HYBRID 

IC Broadband Amplifier 

7h n unit il not HVJtUbltr jnywhtrro irlse in Ihc WOrfd One uniE mr.c; n-.jny pur- 
ptsiei end is available m Kn st AiitmMid lo rm i de*l *o' (Mttdsoe or Irvdcor mi, I/O 

impCdB nc r n 7 5 ohmj Amp-hri tr includes npjr*l p co-m, f Bid pmhtr fiipply . El Briy 
HHtYibltd l<* IS mtnuEbf. No colli, CapaCitOn #E£. Ef- 'una Or idjUil 

ALL' 1 Complete Kit with power Supply $24.B5 

ALL' 1 ¥V*red and Tested with power supply $34.95 

Our New STVA 14.5 dB BAIN, 
14 ELEMENT CORNER REFLECTOR 
YAGI ANTENNA 





STVA-3 YagiAitawu. 

14 5*. J5orm. DktLfjO.68 . 
STYA-4 VapAnunu, 

14,5 dB. 75 ohm Clam. 44-52. 



STVA-1 Yif>Ai4inii,115iE.7St*m,Ck«i42-54... S955 



RG-59/U 75 ohm Low ton Cnn [aMl S .12 p/H 

F-59 Crwxiat Ccflnwien. at. 39 

MM SpKal UHF 79-300 ohm Mauwg Transform, u 1.4,5 




Bambi Electronic Video Switch ... 
makes switching of your VCR/VTR, 
Fay TV Decoders. Cable TV, Video 
Discs, Video Games, Closed Circuit 
TV, Antennae and Microcomputer as 
easy as pushing buttons. 



i*. v tt_ - o-tiilii ia an uitHt irui in. Jiwii'-ii 

rccept up to six different 
sources of vfdea signals and provide the TTexibi 
dfretf ing the inputs to any <" sll of the Lhree outputs, 

Now you can eliminate ... the drudgery of disconnecting and 
reconnecting your video equipment each time you use it ... 
the tangled mess of cables which ere impassible to trace 
out ...not being able to use more than one function 
ar a time, i 

Bambi lets you enjoy using your video equipment the 
way it should be ... electron icaliy and on line at the 
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push of a button. 

Model 
BEVS-1 



& 129 
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Bambi'i front panel wan dsiifjfl.ed wiEh tha 
Lt&er in mind. Computer iiylfd continjctioTe, 

with soft-touch ».evtio jid {riterJ for over 10 
million operation}}, 3ire rinjad in ma tris form 
altowi easy inpul/Dulput selection wnhouL 
iefenn-3 to cbarta. Functions selected Ihrougri 
tbo keyboard are immediately displayed on 
the 18 LEO status, indicators. 



Check the quality of Bambi against that of 
much higher priced competition. All solid 

slate electronic swiSching provides lowatten" 
uaUon (3dB), wide Trequency response {40- 
890 MHz|. end exceHenl isolation between 
Signal sources [Men 1/0 lACTiofi mdivicJUAllv 
shei'ded (or &5d6 mm, isolation). 



T^- 1 



Bambi'Si Specrfications. 

• inp*it/(Ji|tpyt |(nEHdtnca 75 flrim 

• S»gnal toss 3-d&£inB 

• N«u 4dB ±T>dB 

• .-IT/..: Ri!!,.-'- '.:::: 1 .'"■:: R mill, 

• Itelatron 65SB min. 
a Phwh Raq. M7VAC SO Hz, IW 

• Dimensions 1 CW W * SH D > M* H 

• Weight AVt lbs 




SWD-1 VIDEO CONVERTER 



FOR CABLE TV 

The SWD-1 Video Converter is uti- 
lized on cable TV systems to re- 
move The KHz's signal From a 
disiontd video (channeE 2 in/ 
OUIJ and also pass Thru the 
normal undist<>rtad/dai«.£t«d 
audio signal, ftoeket switch 
selects r>p.i=raLin4j mrxie to remove KHi'a 
ditlortion from <he video or pa» all 01 her chan- 
nels normally. Simple to assemble — less lhan 30 
minutes. Pre-tuned. Input/output Channel 3, ImcwdaYica 
75 ohms. 1 17VAC- 

5WD- 1 Video Converter Kit S69.9S 



VTR ACCESSORIES 



SIMPLE SIMON VIDEO STABILIZER 

Simple Simon Video Stabilizer. 
Model VS-1 25. eliminates lhe ver- 
tical foil a n.d i itter from "copy guard" 
video tapes when playing IhTOugh 
largo screen projectors or on en- 
other VTR, Simple to use, [uat ad|usl 

lh>e lock control lor a slable picture. Once the control is set, the tape 

will play all the Way through without further adjustments. Includes 

t2V power supply. 

VS-125 Video Stabilizer, wired , S54,95 

SIMPLE SIMON VIDEO SWITCHING SOX 

The Affordable Video 
Control Center 

Excellent in isolation and no loss 

routing system. Simple Simons VSB- 

300 Video Switching Box enables 

you to bnncj e variety of video components 

together for easy Viewing/dubbing. Also you gain the ability lo record 

one clranrtel while viewing another, Unit includes two F-rype quick 

connector ended cables, 

VSB-300 Video Switching Box, wired $19. 9S 






7+11 PWD PARTS KITS 



INTRODUCING OUR 
7+1 1 PWD 
PARTS KITS 



KM PAiT 

Hi HQ OEtGilFTIOir MICE 

1 lOTI-PWD Vs-jkci UHF Tmnr. Mgdil UES-A5GF 534 35 

3 2Cei -PWD fraud Cnciii; Bend. Pit-dnlnt 1 8.3! 

3 3TF 1 1 -JWB PCS pMMwimm 4-20K, 1 -.5K, 2-1 «(, 1-SK. 

1-1K. nd 1-SOk. 1 1 1 ;<;t;i S 3s 

4 tFR-31-fWD Boiilnr Kit. 14 W. 5% 29-pa. K W 2- pes 4.9! 

J SPTI-fWD Pomr Tunilniimi. PB1-1 I7VAC. SK-J4VAC 

II SOOmi 

G 6PP2-PWD Pinal Mown PottuMmiltii and Knobs. I - 1KB I 
mi 1 -5PJVT wHh twilcn 

7 7 SSI 7 -PWD IC : 7-pci. Dbdcs 4- pes. RquJnlnx 1 -pes 

TrmsKtws 2-pcs, Hut Sinks Z-pa 

8 3CE14-PWD ElKUc4ytK Cspjtitof Kit 14-pHui 

3 9CC2n-PWn Zmmn Dili Cspititnf Kit 50 WV. 20-pt; .... 

ID 1DCT5-PWD Varibli Cinnnic TrimiMf CapicitM. 

5-65pM. 5-pkh 

1 1 1 3L5-PWO Cod" Kit ' 3rrn: 3-pcs, .22^ln 1-pifa Iprfwupnd 

flduttofs) and 2 T37-12 firms Torpid com 
tsiih 6 ft #26 »fira 

12 12KS-PWD KSodutl. Tin Mlf. 8 pil4-pB. 14 (Ml 1-pc 

and 18pin2-pcs. 

13 1 3SR-PW0 EoHssun Wih PM Spiikti and Pn-didM 

Bacsnantl lor jr.wnlKij PC6 an£ Ant. Tirms .... 

14 14MI5C-PWD Miic Pans Kit Mudn rlatdwara. (6/32, 8/32 

Nuts b Bral|. Ilcsfc'jp Wirs. Scldn AM. Tamil 
DPCT Aia. 3*itc7t Fms, FnthdieV, nt. . . 

15 15MCI6-PWO M)!* CapatflBS. 14-pci and Sih« 

Mica Capacitors 2-ptaua ................ 

man Didariai All Hans. [1-15], Total Piiei 



9.95 
. 5.95 

19,95 

.8.35 
.7.35 

. 4.95 

. 3.00 
. . 2.85 

. 14.95 

.3.95 

. . 7.95 

1 59.35 



SIMPLE SIMON ELECTRONIC KITS, " Inc. 

Calif, Order?: All Othor Orders: 

3871 S. Valldy Viuw, Suha 12 1 1 850 S. Hawthorne Blvd. 

Dopt R Dept. R 

Las Vegas, Nevada 89103 Hawttiome, Calif. 90250 

Tel: (702) 322-5273 Tot: (213) 675-3347 



Available by Mail Order Only 
Send Check* or Money Order. Minimum 
Order: £16.95. Add 10% Shipping and 
Handling on orders under $40.00- For 
orders over $40,00. add 5%. Minimum 
Shipping and Handling $2.00. Cat. SI .00 
— VISA and Mastercard Acceptable — 

'Chacx ordrrs will eo held 30 dari balora shipping. 
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28K Commodore VIC 

PERSONAL 

COMPUTER <t<iaa 

(60% more powerful than V1C-20) q) JL Z/ Zf 

FOR THE SPECIAL SALE PRICE of $299.00, you get the Commodore VIC-20 
computer, plus we add 60% more programming power. This powerful full 
sized extra featured computer includes the 6502 microprocessor (LIKE AP- 
PLE), 20,000 bytes ROM with a 16K extended microsoft LEVEL 1 1 BASIC, 
8000 bytes user RAM, plug in expandable to 32 K RAM, 66 key typewriter 
professional keyboard with graphic symbols on keys, 16 colors with com- 
mand keys, sound and music, realtime, upper/lowercase, full screen editing 
cursor, floating point decimal and trig functions, has high resolution 
graphics, 512 displayable characters, test display is 23 lines, 22 characters, 
will accept TAPE-DISK-PLUG IN CARTRIDGES. We have great games and 
many other programs. It has low cost, direct plug in peripherals, does not 
require an expensive interface board for modems, printers or floppy disks, 
connects to any TV, inlcudes AC adapter, RF modulator, switch box, self 
teaching instruction book, comes in a beautiful console case for only $299. 
(You can get a 41 K COMMODORE VIC for $379) We stock more VIC-20 
programs than anyone! 

1 5 DAY FREE TRIAL Return within 1 5 days complete and undamaged 
for refund of purchase price. 

DON'T MISS THIS FANTASTIC SALE!! Phone 312/382-5244 to order and 
get delivery in 2 to 7 days, or send a certified check, money order or personal 
check to PROTECTO ENTERPRIZES, BOX 550, BARRINCTON, ILLINOIS 
60010. We honor Visa and Master Charge, Ship C.O.D Add $10.00 for 

shipping, handling and insurance. Illinois residents add 6% tax. 
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The graphic-equalizer section consists of 
an input buffer (ICl-b), variable-boost/cut 
active filter (IC2-a), and output summing- 
amplificr (IC2-b). The ICl-b circuit is de- 
signed for unity gain and is used mainly for 
impedance-matching between the preamp 
and the equalizer (active filter) input. The 
filter is a variable-bandpass or notching de- 
vice, depending on the setting of control 
R9. 

Any number of equalizer filter-stages can 
be used within the range of about 20 Hz to 
20 kHz. However, the more stages you 
have, the easier it is to boost or cut a particu- 
lar frequency without affecting the response 
at adjacent frequencies. All the filter stages 
use the same R-C feedback-network con- 
figuration shown in Fig. 1, to provide a 
maximum of about 1 5-dB of boost or cut at 
/ , the center frequency. The only 
differences in each stage are in the values of 
C5 and C6, which set the values of/ . Table 
2 lists the values for C5 and C6 for 22 center 
frequencies in the audio spectrum. Note that 
C5 is ten times as large as C6 and that the 
values for R8 and R 10 are both related to the 
value of R9 by about a factor of 10, The 
center frequencies have been adjusted so 
that C5 and C6 are standard, off-the-shelf, 
values. We recommend using linear slide- 
potentiometers for R9. 

The value of R 13 depends on the number 
of filter stages used. It insures that the gain 
across the equalizer is unity when all con- 
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performers- 





Model 3400 
Type 2 

Now only SI 25 



■ HAND-SIZE, 316 Digit, single range switch — 6 
function, 24 ranges with Hi and Low Power 
Ohms. Auto-zero and Auto-polarity. 

OVERLOAD PROTECTION— Protected up to 
600 volts on all ranges with special 2A/250V 
and 3A.'600V fuse arrangement, 
BATTERY LIFE— 200 hour minimum with 9V 
battery, display has low battery indication with 
50 hours battery life remaining. 

Contact your local Triplet! Distributor or Factory. 
Phone 419-358-5015, TWX 810-490-2400. 

Triplett performance . . . 
a tough act to follow 




THE m 

performers- 



Model 7000 
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$330 



NEW 

'. High resolution, fiP controlled reciprocal 
counting design provides both input signal fre- 
quency and period measurements. 

2. 80 MHi frequency measurement plus event 
counting to 1 billion ond elapsed time meas- 
urement from 100 u.S to 100 hours. 

3. Single function knob for easier operation and 
built-in self-testing confidence test circuit. 

Model 7000 TCXO version S440 

Contact your local Triplett Distributor or Factory. 
Phone 419-358-5015, TWX 810-490-2400. 



Triplett performance . . 
a tough act to follow 
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INTERNATIONAL FM-2400CH 

FREQUENCY METER 
FOR MOBILE 

TRANSMITTERS/RECEIVERS 

Portable • Solid State ■ Rechargeable Batteries 
The FM-240QCH provides an accurate fre- 
quency standard tor adjustment of mobile 
transmitters and receivers at predetermined 
frequencies. 

The FM-2400CH with its extended range cov- 
ers 25 to 1 000 MHz. 

The frequencies can be those of the radio fre- 
quency channels of operation and/or the inter- 
mediate frequencies of the receiver between 5 
MHz and 40MHz. 

Frequency stability: ± .0005% from + 50° to 
+ 104°F. 

Frequency stability with built-in thermometer 
and temperature corrected charts: ± .00025% 
from +25" to +125° (000125% special 450 
MHz crystals available). 
•Teats Predetermined Frequencies 25 to 
1000 MHz 

• Pin Diode Attenuator for Full Range Cover- 
age as Signal Generator 

• Measures FM Deviation 

FM-2400CH (meter only) . 690.49 
HF crystals (with temp. 

correction) $28.89 ea. 

RF crystals (less temp. 

correction) S21.92ea. 

IF crystals catalog price 

Write lor catalog 




DBEin 



IHTERNATIOMAl. CflYSTM. MFO. CO-, INC, 

10 HOflh Lh Oklahoma City, QWi. 73102 
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TABLE 2 




R8 = 2.4K 


R9 = 25k 


R10 = 240k 


lo 


C5 


C6 


23 Hz 


1|iF 


.VF 


50 Hz 


.47u.F 


.047U.F 


72 Hz 


.33u-F 


.033u.F 


108 Hz 


.22u.F 


.022u.F 


158 Hz 


.15u.F 


.015u.F 


238 Hz 


,1|xF 


.01u.F 


290 Hz 


,082u.F 


.0082p.F 


350 Hz 


.068 u,F 


,0068u.F 


425 Hz 


.056u.F 


,0056u.F 


506 Hz 


.047|xF 


,0047u.F 


721 Hz 


.033p.F 


,0033u.F 


1082 Hz 


,022u.F 


,0022u.F 


1588 Hz 


.015U.F 


.0015u.F 


2382 Hz 


01u.F 


.001 u-F 


2904 Hz 


,0082u,F 


820pF 


3502 Hz 


,0068p.F 


680pF 


4253 Hz 


,0056u,F 


560pF 


5068 Hz 


.0047U.F 


470pF 


7218 Hz 


.0033M.F 


330pF 


10827 Hz 


,0022u.F 


220pF 


15880 Hz 


.0G15u,F 


150pF 


23820 Hz 


.001 u-F 


100pF 



trols (R9's) are in the flat or o dB position. 
The value of R13 is 100K divided by N, 
where N is the number of stages used. Note 
that only one audio channel is shown in the 
circuit in Fig. 1, You'll need two of those 
circuits for stereo. 

This circuit was taken from the NE5532 
data sheet and from the applications note 
"Signetics Low-Noise Operational Ampli- 
fiers." 

DAC technical data sheets 

D/A Converter Products offers the desig- 
ner a wide and versatile range of eighteen 
DAC's (Digital-Analog Converters) to 
choose from. The series consists of the 8-bit 
industry-standard MCJ408 and DAC-08 
converters and microprocessor- compatible 
DAC subsystems. Also included is com- 
plete data on the recently announced mic- 
roprocessor-compatible 10-bit NE5020 
DAC. The 67-page data book opens with a 
converter cross-reference guide to aid the 
designer in selecting the device best suited 
to his requirements. — Signetics Analog 
Marketing, Data Converter Division, PO 
Box 409, Sunnydale, CA 94086 



RF transistor catalog 

Short Form Catalog No. 503A is a 10- 
page listing of the pertinent characteristics 
of approximately 150 RF transistors by 
TRW. Devices are cataloged under such 
headings as small-signalllow-noise, linear 
SSB, mobile radio (20 to 870 MHz), and 
broadband microwave (0.6 to 6.0 GHz). 
Package outlines and dimensions are shown 
in detail. — TRW RF Semiconductors, 
14520 Aviation Blvd., Lawndale, CA 
90260 R-E 




See our exclusive Computerized 
Weather Station that senses, 
displays, stores and recalls com- 
plete weather data. Explore our 
full line of precision digital instru- 
ments that monitor barometric 




pressure, wind and rain, plus the 
Weather Science course. 

In all, over 450 unique, easy- 
to-build electronic products 
in money-saving kits for your 
home, hobby and business life. 




MAIL TO: Heath Company, Dept. 0Z0-912 
Benton Harbor, Ml 49022 

D Please send me your latest Catalog. 



Address - 



City. 



-State . 



CL-756C 



Zip- 



" cTrclem on fhee information card 
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SERVICE CLINIC 



Expect the unexpected 

JACK DARR, SERVICE EDITOR 



[N THE BUSINESS OF ELECTRONICS 

servicing, when we make a diagnosis of a 
fault, we usually find the things we expect to 
find. We're familiar with the problems: If 
there's no voltage at a given point, we know 
right where to start looking. However, there 
are times when we find a familiar symptom, 
but all of the "normal" checks fail to show 
up its cause. When that happens we must 
learn to look for something that is logical, 
but unexpected! (All faults in electronics 
turn out to have a logical basis, but some- 
times we don't realize that until after the 
fact.) 

For example, 1 once had a tube-type 
black-and-white TV set where 1 could get 
sound, but no raster. Checking, I found no 
HV, but the B + checked out normal and the 
tubes all lit up. The DC voltages on the 
horizontal-output tube were all OK; the 
screen voltage was a bit high, but the control 
grid showed a normal drive-signal and bias. 

Finally, I put a milliammcter in series 
with the cathode of the output tube; the 
current was practically zero. When I 
checked the plate voltage on the damper 
tube I read full B + , but when 1 checked its 
cathode voltage (knowing it was safe to do 
so, because there was no boost voltage), it 
turned out to be zero! That was strange — it 
should have also been full B + ! Continuity 
from the cathode of the damper to the pi ate - 
cap of the horizontal -output tube proved to 
be perfect. 

With the damper's cathode-voltage at 
zero, there was no plate voltage at all on the 
output tube — every bit of current used in the 
horizontal output stage must flow through 
the damper tube; there's no other connec- 
tion to B + . While the tube looked good, 
something was obviously wrong. I replaced 
the damper tube, put a voltmeter on the 
cathode, and turned the set on. When the set 
had warmed up, the cathode voltage had 
risen to full B + and was continuing to go 
up. Removing the voltmeter hastily, I 
looked at screen and saw a perfect picture. 

What had been wrong with the damper? 
Examining its base under a strong light with 
a magnifying glass I could see that the rib- 
bon connecting the cathode cylinder to the 
base pin (Fig. 1) had a hairline crack in 
it — the cathode was completely open! 

Along the same line, some time later on I 
got a set that would play perfectly for exact- 
ly 60 seconds, then lose all AGC. That 
would happen any time the set was turned 
on from a cold start — 60 seconds exactly! A 




WELD ■ RIBBON TO BASER 
FIG. 1 



faint bell rang in my mind and I pulled the 
AGC tube, a 6GH8. On the tube tester, the 
reading came up to normal, stayed there for 
exactly 60 seconds, then dropped to zero. 
Examination under the magnifying glass 
showed exactly the same fault that I'd found 
in the other set — but in this case, when the 
tube cooled off, the ribbon made contact 
again! In exactly one minute, it heated up 
and expanded enough to break the contact 
again. That tube is still somewhere on top of 
my bench; it'll do its trick over and over 
again on request. 

Another tale of the unexpected 

The set this time was a brand new tube- 
type black-and-white portable, right out of 
the box. It had no vertical sweep at all; there 
was just a very thin horizontal line on the 
screen. I opened it up to check the vertical- 
sweep circuit, (In those sets, a very thin line 
usually meant a problem in the output stage. 
A problem in the input stage made a thicker 
line due to stray AC-pickup on the grid of 
the output tube.) All the DC voltages were 
OK, with the single exception of that on the 
grid of the first stage, which seemed to 
indicate that the circuit just wasn't oscil- 
lating. 

Several minutes later, I'd tested every 
part in the vertical-sweep circuit — every 
part that 1 expected to cause that type of 
trouble, that is — and everything had 
checked out OK. I applied 6- volts AC to the 
grid of the input stage but still got nothing 
but that thin line. I was puzzled — what part 
in there hadn't 1 checked? (At that time, 1 
thought of a phrase I'd seen in many, many 
letters from readers: "I've checked every 
part in this circuit and it still won't work!") 
I finally realized that I hadn't tested the 
output transformer. (It was not really part of 
my vertical-stage servicing technique to do 



that, since that part is so seldom bad. More 
perfectly good vertical -output transformers 
are replaced than any other part, 1 believe.) 

So, I checked it. 1 knew it had continuity, 
for I'd checked the plate voltage of the out- 
put tube; I'd felt safe doing that since it 
obviously wasn't working and had mea- 
sured full B + . Now, I measured the resist- 
ance of the primary. . .and then sat there and 
laughed! It was a big flat zero ohms! I dis- 
connected the leads and rechecked. Still 
zero — a shorted primary. I really hadn't ex- 
pected that, since the set was brand new. 

When I tacked in a substitute output 
transformer, 1 immediately got full deflec- 
tion and when the new part from the dealer 
arrived, the set worked like a charm. Some- 
how, I managed to keep the original part 
and, sometime later, I cut the paper wrap- 
ping off the windings and found exactly 
what I'd suspected. The bare ends of the 
leads of the primary had slipped and were 
making very good contact with each other. 
Separating and retaping them, I had a per- 
fectly good new transformer, which I used 
in a set of the same make a bit later on. 

There again, all the normal procedures 
had failed to turn up the problem. The cause 
was eventually found, but in an entirely 
unexpected place. Moral; When the usual 
tests fail to produce results, look some- 
where you normally wouldn't! You will 
have one solid fact to start with — the stage 
doesn't work, so there must be a bad part in 
it that you didn't check. R-E 

SERVICE 
QUESTIONS 



TEMPERATURE-SENSITIVE IC 

This RCA CTC-97 JB starts up with a 
little color, and then goes to a good black- 
and-white picture when the temperature Is 
In the 90' s. When it's In the 80' s, the col- 
or's OK for few minutes, but then goes to 
reddish-brown. In the 70's, the color Is 
there most of the time, i suspect the chro- 
ma-processor IC; could it be temperature- 
sensitive, and how can I tell?—R.D., But- 
ton, VA 

From the description, I'd say that some- 
thing in there is very definitely temperature- 
sensitive. It may be the IC, or could even be 
external parts. An easy test is to warm up the 
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Introducing TALKMAN ™ 

The new two-way radio that means business. 



Voice-activated, two-way 
communications— leaves hands 
free for safety and security 

TALKMAN is a new two-way communications 
system designed for special purpose business 
applications such as construction, electrical 
maintenance, security, warehousing and 
manufacturing— anyplace the need to communicate 
exists where both hands must be left free for safety 
and convenience. 

TALKMAN is a lightweight transceiver that may 
be carried in the pocket or belt-mounted. 
TALKMAN provides short-range, high performance 



communications in the 49 MHz FM band up to 
l A mile. A choice of one of five available channels 
makes TALKMAN a serious contender for security 
installations requiring individual channels for 
communications control. 

TALKMAN is easy to use and maintain. Its unique 
headset adapts to any headgear and features a 
stowable whip antenna and adjustable, boom- 
mounted microphone with windscreen for 
communications even in high wind or noise 
environments. Sophisticated solid state circuitry 
includes audio muting and microphone sensitivity 
control — features usually found on two-way 
business transceivers costing three to four times 
as much. 

Individually cartoned, $139.95 suggested list. 





Standard 

Communications 

P.O. Box 92151 

Los Angeles, CA 90009 

800/421-2916 

(In Calif. 213/532-5300) 
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/tv ffordable 
/Aautoranging 

DMM's 



From 



LCdSOARI 

y0\ cor poration | 




• Full autoranging for AC/DC volts, current 
and Hi/Lo Pwr. il for fast, easy use. Touch 
button diode test. 

• Advanced Micro-Circuit design with re- 
duced parts count for long term reliability. 

t Heavy duty A65 plastic case with display 
window cover for rugged field use. 

• Annunciators indicate JJ AC" mV, mA, IZ, 
kfi. plus numerical value for error free 
readings. 

• Auto decimal, polarity and low battery 
indicator. 

• Electronic or fuse overload protection for 
all functions, just in case . . . 

• Continuity beeper on Models ME-531 and 
ME-532 for "No-Look" circuit checkout, 

• 10 Ampere AC/DC current ranges* on ME- 
531. 

• Operates 300 hrs on two "AA" cells. 

• Complete with batteries, spars fuse, test 
leads, full one year ltd, warranty. 

MODEL ME-533 $75.00 

ME-532 85.00 

ME-531 99.50 

Available at selected Distributors or 
write/phone: 

NORTH 
AMERICAN 

1 1 26 Cornell Avenue, Cherry Hill, N J 08002 
Til. 1609) 488-1060 
CIRCLE 26 ON FREE INFORMATION CARD 



/£J corporation 



chassis (borrow a hair drier) until the prob- 
lem shows up. Then spray coolant carefully 
on each suspected part. If the color conies 
back when a particular one is sprayed, there 
you are. That will check the 1C, too. 

Run the set for a while and then feel the 
case; I don't think it should be warm. If it is, 
you might want to rig up some sort of heat 
sink to see if it helps. 

INTERMITTENT VERTICAL SWEEP 

This job came in with intermittent ver- 
tical-sweep. When the sweep was off, the 
screen showed a beautiful damped sine- 
wave! I suspected the yoke, but it was OK 
and the oscillator was still running at all 
times. As I poked around, the sweep went 
on and off! That made me suspect a loose 
connection and, sure enough, I found a cold 
solder joint on the yoke plug! As you'd say. 
Jack, don't overlook the obvious, even 
though it may not be! — RJ. Bohiand, Tole- 
do, OH 

POWER TRANSFORMER BURNOUT 

I've been having some trouble with 
power-transformer burnout on 
Electrophonic chassis-20 consoles. 
When I called in for anew transformer, the 
fellow I spoke with said to change the out- 
put transistors to a different type: The 
2SA643 should be replaced by a 2SA684, 
and the 2SD261 by a 2SC1384. The old 
ones are 2-watt types; the new ones 3-watt 
types. He says the problem shows up 
when the volume is run wide open. Do you 
have any Ideas?— Don Wainwrlght, Taos, 
NM 

Thanks very much for the hint, and we'll 
pass it along. I've had similar problems, 
blowing out output transistors in small amps 
that used similar types. My quick-and-dirty 
fix for this is to open the collector supply to 
each channel-output, and insert a small 22 
or33-ohm two-watt resistor. That will help 
hold down excessive current through the 
transistors (and power transformer), but 
won't cut the volume too much. 

INTERMITTENT BLACKOUT 

The screen of this G£ 19QA goes dark 
Intermittently; the sound stays normal. I 
found that the collector voltages of ail 
three video output-transistors go way 
down, to about +20 VDC; the base and 
emitter voltages stay normal. When the 
raster does come back, the collector 
voltage returns to normal, about +100 
volts. The supply voltages don't vary at 
all. Any ideas? — W.B., Portsmouth, VA 

Well, for one thing, I don' think the prob- 
lem is in -the three color- video-stages. I 
think what you're seeing is a symptom. 
(Since the output transistors drive the grids 
of the CRT, and grids shouldn't draw cur- 
rent, if the grids do draw current, the collec- 
tor voltages will drop.) 

What you're seeing could happen if you 
lost the CRT cathode- voltages. I see those 
are fed through a "current-limiter" transis- 



If you need 




-one or hundreds - 



Bb»L* 





• high stability 

• prompt service \ 

• cost savings j 



• General Communication 
■ Industry 

• Marine VHF 

• Scanners 

• Amateur Bands 

• CB Standard 

• CB Special 

• Microprocessor 

Call or Write 
JAN CRYSTALS 

P.O. Bo» 06017 
R. Myers. Fl. 33906 -601 7 
. All Phone* (613) 936-2397 
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PROFESSIONAL COLOR TV 
SERVICE EQUIPMENT 



Modernizes any test jig 




Model 10J107 



UPDATE KIT 

Unique transverter system with 
9 HORIZONTAL & 5 VERTICAL 

IMPEDANCE SELECTIONS and 
special matching yoke. 



ADAPTERS 

FOR 

ALL 

MAKES - 

OF .;1VV 

JIGS 



,w» ^ se 



% 



V" 



To 

service 

all 

domestic and 

imported TVs. 



WRITE FOR FREE CATALOG 



Sold I h rough distnbuiors only 

TslaMallc Dlv. ofU.X.L. Corp. 

108-02 Oil* Ave., Corona. NY 1136* 
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VIDE0 100 

12"Black and White Monitor 

• Economical favorite for personal 
computing 

• Light-weight cabinet with built-in 
handle. 

• 12 MHz band width 

• Plug-in compatible with most personal 
computers 

• 90* deflection for clear, sharp 
characters 

• 80 x 24 character display 



ITEM SPECIFICATIONS 

CRT 12" diag. 90 o defl. 

CRT Phosphor.. P-4 

Signal Composite video input 

Input Signal 1.0Vp-p, sync negative 

input Impedance 75 ohms 

Scan Frequencies Horizontal: 15600Hz 

Vertical: 50/6QHz 

Display Size...... 210 (W) x 158 (H) mm 

Deflection Unerity Horizontal: 10% Max. 

(refer to EIA ball Chart and dot 

Pattern.) 

Vertical 8% 

Video Response 12MHz (±6dB) 

Resolution Center: 650 

Corners: 550 




$895° 



Power Source 120V Ac, 50/60 Hz 

Dimensions 11.375" (H) x 16.25" <W) x 11.25 (D) 

Weight 6.5Kg (14.3 Lbs.) net 




I. CONTRAST 5. VIDEO INPUT 

2 POWER-BRIGHT 6 SICNAUV-SIZE 

3, V-HOLD 7. V-LI N E/H-W I DTH 

4. H-HOLO 



DISKETTES 

5%" BULICO EM" PACK 
FOR YOUR ^. Mr% 
APPLE $149 

Box of 100 l ^ w 



80 COLUMN APPLE II 

CARD $249 95 



MUFFIN FAN 

120 VOLTS 

*995 




16 K APPLE II EXPANSION 
CARD 57Q95 



TRACTOR 



120 COLUMN- FOR THE 
DIABLO PRINTERS- BI- 
DIRECTIONAL BUILT 
BY RUTISHAUSER 



149 



new 



MICROWAVE RECEIVER 
SYSTEM f J\ , 

i.8GHZto m<m on| y 

2.4 GHZ IV $295.00 

BROAD RAND 

With buitt-in-converter to channel 
2, 3, or 4 of any standard TV set. 

RANGE: Line of sighl to 250 miles 

SCOPE: Will receive within the frequency band from satehtes. primary 
microwave stalions. and repeater microwave booster 
stations. 

CONTENTS: Packaged in 19"x19"x4 1/2" corrugated carton complete 
with: 

• 24" Dish • 300 Ohm to 75 Ohm Adapter 

• Feed-Horn Receiver • 750 Ohm to 300 Ohm Adapter 

• Mounting Bracket • 60 Feet Coax Cable with Connectors 

• Mounting Clamp • 3 Feet Coax Cable with Connectors 

• Instructions 



"HAVE YOU KISSED 
YOUR COMPUTER LATELY" 



Components Express , Inc. 

1 380 E. Edinger, Santa Ana, CA 92705 (714) 558-3972 



TAKE A 

GOOD LOOK AT 

THE 80s. 

The Z-SOs that is, with two 
Sams books by author Bill 
Barden about applications and 
architecture of the popular 
Z-80 microprocessor. 

Z-80 MICROCOMPUTER 
HANDBOOK discusses Z-80 
architecture interfacing 
techniques, and timing 
requirements to help you 
learn to program in both 
machine language and Z-80 
assembly language. 

Learn to construct your own 
working computer with Z-80 
MICROCOMPUTER DESIGN 
PROJECTS. You'll actually build 
a microcomputer, the EZ-80, 
and then proceed with a 
number of practical 
applications for your EZ-80 
including a combination lock, 
burglar alarm, tachometer, 
and a digital timer. 

For an in-depth understanding 
of the Z-80 microprocessor, or 
any computing subject, you 
can rely on Sams, the nation's 
leading technical book 
publisher. Order both Z-80 
books now, and save 15%! 
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Mail to: Howard W Sams & Co., Inc. 430D West 
62nd St. P.O. Box 7092, Indianapolis, IN 46206. 

Quantity 
Z-80 MICROCOMf UTER HANDBOOK, 

No.21500 £11.95 

Z-80 MICROCOMPUTER DESIGN PROJECTS 

No. 2 1682 S13.95 

Set of both books. No. 21964 121.95 - 

Amount of Order 

Add local sales tax where applicable 

Add Handling Costs 

Total Amount of Order 

O Check D Money Order □ VISA 

D MasterCard (Interbank No. ) 

Account No. , 

Expiration Date 

Full payment by check, money order, or charge card 
must accompany your order- 
Name (print) 

Signature - 

Address 

City. State .Zip 



S 

I 

t ZOO 

I 



Call 800.428-3696 toll-free, or 317-298-5566 for the 
name of your local Sams Book outlet or to order by 

phone (give Sams Operator the code number in the 
box below). Offer good in USA only and expires 
10/31r82. Prices subject to change without n otice, 
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tor to all three cathodes. If you lost the 
cathode voltages, the grids would go too far 
positive and draw current. When the set 
blacks out next time, read the cathode 
voltages, and check that current-limiter 
transistor; it's the one thing I see in there 
that could affect all three cathodes. 



MYSTERY CHASSIS 

I've been trying to locate data on a GE 
TV with no back cover. It uses a 1SMP22 
picture tube, and (...a list of others...). I 
need a Sams number or anything!— R.D., 
Augusta, GA 

My first reply: "Look all over the rear 
apron of chassis. See if there's a good sized 
rubber-stamped legend there, like 'CD...,' 
etc." (It wasn't a CD, incidentally — I tried 
looking it up myself and couldn't find any- 
thing.) 

R.D.'s second letter; "I found 'GF on 
the rear of chassis." 

My second reply: "Bingo! That's the 
chassis number. It's a 'Gl;' look in Sams 
973-2, plus a couple of PCB's (Production 
Change Bulletins). The tubes all match, and 
everything looks good." 

RCA HINTS 

If you run into deflection problems in an 
RCA CTC-53 chassis, try changing the 
3ILZ6 (horizontal-output tube) to a 
36CM6. The 31LZ6 can cause some odd 
problems, even in a vertical-output circuit. 

Another factor responsible for the loss of 
vertical sweep is a bad trimpot on the high- 
voltage protector circuit, or a bad SCR. 

Thanks very much to Douglas P. Hoffof 
Vacaville, CA for those hints. I remember 
the problems we used to have with 31LZ6's. 
I thought they were all gone by now, but 
evidently there are still a few floating 
around. 



THREE PICTURES 

I've got a problem in a Heath GR-900 
color set, a kit. t brought the kit with me (to 
Alaska) and finished it here. Now I get 
three side-by-side overlapping pictures 
and can 't do anything to straighten things 
out with the hold control or the horizontal- 
oscillator coil. I can't find a thing on the 
oscillator board. Now I've been checking 
everything else; I get a weird waveform on 
the video— the normal sync-pulse is flat- 
tened on top, and there are three more 
"sync pulses" between them where there 
should be video. Helpl—S. V., Kodiak, AK 

Don't bother checking "everything 
else!" That type of problem comes from 
only one circuit; the horizontal oscillator. 
It's the frequency-determining stage for all 
the rest of the set. Go back and check every- 
thing there, especially around the horizon- 
tal-oscillator coil/hold control/etc. circuits. 
The problem's in there somewhere. You 
might try killing the AFC to see if that's the 
cause. 

(Feedback: Thanks. As usual, you were 



HICKOK LX304 
A TOUGH Value 
to beat at $99.95 




Here is the truly inexpensive, high 
performance Digital Multimeter 
you've been looking for! 

Lightweight, but rugged. Accu- 
rate. Precise. Reliable. Safe. Easy 
to hold and operate with the same 
hand. Made in the U.S.A. 

All the super-durable, high quality 
professional meter you need for 
service and maintenance work. 

• Automatic polarity, zero and 
overrange indication 

• Easy to read W high LCD 
display 

• '/? year battery life in typical use 

• Withstands 4 ft. drop test 

• Automatic decimal point, 
built-in low battery indicator, 
diode and transistor testing 
capability 



Priced under $100, the 
LX 304 offers the best 
performance per dollar. 



HICKOK 




THE HICKOK ELECTRICAL INSTRUMENT CO 

10514 Duponl Avenue * Cleveland. Ohio 44103 
12161 S41-B06Q . TWX B1D-431-SaB6 
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right. A tantalum capacitor, C560, is on the 
oscillator board, in parallel with a Zener 
diode. When 1 took it off the board for 
checking, it fell apart! A new one solved the 
problem and the set's been going great now 
for several days.) 

WHITE LINES ON LEFT 

I've got white tines on the left side of the 
raster in a Sony KV-1 733R, and I can 't find 
out why. Can you? — J.S., Clementon, NJ 

From the description, that sounds a lot 
like old-fashioned "yoke ringing!" Check 
the damper and its circuits for something 
open. 

(Feedback: Thanks! I was on the way to 
the damper circuit when I noted the resistor 
and coil hanging on the anode of Q5 10 (an 
SCR in the horizontal-output circuit). I 
lifted one end of R586, an 18-ohm, 2-watt 
device. It was open and replacing it got rid 
of the lines. 

Comment: Well, I got him in the right 
area, anyhow! Resistor R586 is shunted 
across the coil, L586, to damp it. When it 
opened, the coil rang. Thanks to John S. 
Smith, J Radio -TV Service, for the feed- 
back. (Write this down somewhere and 
hang it over the bench. Yon might need it 
someday!) 



VERTICAL SYNC PROBLEM 

Recently you answered my letter about a 
vertical sync problem with several sugges- 
tions as to things to try. The one about 
spraying coolant on various parts did the 
trick. The vertical-output transistor was 
very "thermal." (I got an American equiv- 
alent type for $1,08 and it works beau- 
tifully.) Thanks. —S.P.. Melville, NY 

VERTICAL JITTER 

This Panasonic MA-432 has very bad 
vertical jitter all the time. All the controls 
are OK, all the voltages within tolerance, 
and all the transistors and diodes check 
out. If the set is hooked up to a Variac, 
there's no jitter until about 115-volts. Be- 
yond that point, the jitter starts and at full 
line-voltage, 120 VAC, it's very bad 
again. — N.D., Weirton, WV 

I had a similar case many years ago. The 
problem was horizontal "piecrusting" 
(tearing due to jitter), but the symptoms 
were the same. After much checking, I 
found a filter capacitor just a wee bit low. 
Try putting a scope on the regulated DC 
supply for the vertical and sync -separator 
circuits (jitter can often be due to some 
horizontal-sync signal leaking into the ver- 
tical-sync circuits). 

Find out what the regulated DC-supply 
reads at 1 15-volts, then see if that rises 
when you increase the input to normal line- 
voltage. If the regulator isn't "tight" 
enough it may be letting the DC go to high 
and upsetting the sync-separator circuits. 
Also, there should be practically no ripple at 
all at the output of the DC voltage-regulator. 



If there is, check the capacitors, transistors, 
etc., around it. 



GOLDEN OLDIE 

I got in a Magnavox 4-34-01 (Sams 51 1). 
The sound was weak and badly garbled. I 
used my substitution box to bridge the. 01 
p.F coupling capacitor to the grid of the 
audio-output tube and the sound got 
much better. When I checked the value of 
the capacitor Td substituted, I found I'd 
used a 15-/iF electrolytic! Can you explain 
that?—W.R., Temple Hills, MO 

That's a circuit that was quite popular 
several years ago; it was known as a "stack- 
ed B + " circuit. That circuit sounds com- 



plex, but isn't, really. The full B + — about 
300 volts— is fed to the plate of the audio- 
output tube. The cathode voltage is about 
half that and is also used to feed the video 
IF — as well as other stages — whose 
cathodes arc grounded. 

The tricky part takes place in the audio- 
output grid circuit, whose voltage is 
clamped at the proper value by a voltage 
divider from the B + supply. If either of the 
resistors in the divider changes value, the 
bias-voltage is upset. That is the same thing 
that happens if the coupling capacitor to the 
driver stage leaks. Evidently, when you put 
the electrolytic across the coupling capaci- 
tor, you brought the bias almost back to 
normal. R-E 
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Pick a handle, pick a blade, 
and let Vaco make quick woifc of 

any Job- 
Snap any blade in out Handle, 

either T-handle or itialahl. the 

ratchet* will cut youi ell art by 

hall . . . and all blade* are 

latere hangeable I 

Tbaio = Ilal and Phillips 

sciewdriT&ii. Briiiol, nutdrtveis, 
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Builds tools 
like your job 
depends on it. 



Vaco Products Co.. 1 510 Skokie Blvd . NorthbrooK, 1L 60062 U SA 



CIRCLE 18 ON FREE INFORMATION CARD 



101 



See 
the logic 

_ of it all _, 

with new 

B&K-PRECISION 

logic and pulser 
probes 




DP-51 $70 



DP-101S100 



Armed with only two portable instru- 
ments, you can now trace logic levels 
through the most popular types of 
logic circuitry. . .TTL, MOS, CMOS, 
even HTL and Hi NIL 

The new B&K-PRECISION DP-101 
is a digital pulser probe that's a great 
aid to fast analysis and debugging of 
integrated circuit logic systems. 
Simple to operate, the DP-101 can be 
used alone or with a logic probe or 
oscilloscope. It generates a single 
pulse or a pulse train at a 5 Hz rate 
and senses circuit conditions to pull 
an existing high state to a low or a 
low state to a high. 

The B&K-PRECISION DP-51 is the 
digital probe that offers more than 
logic. In addition to logic status, it 
actually displays pulse presence to 
50 MHz. The intensity of its "1 and 0" 
LED's reveals the duty cycle of the 
signal observed. 

Both the DP-51 and DP-101 are 
well protected against overload and 
accidental polarity reversal. You can 
see the logic of it all today! Contact 
your B&K-PRECISION distributor for 
immediate delivery. 
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DYNASCAN 

CORPORATION 

6460 West Cortland Street 
Chicago, Illinois 60635 - 312,(869-9087 

Intl. sis. (400 w. Cortland St, Chicago. IL sous 
Canadian Salei: Atlas Electronics, Ontario 
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NEW PRODUCTS 



For more details use free 
information card inside back cover, 



TELEPHONE DIALER, the Demon Dialer, 
stores up to 176 phone numbers, with any 
number up to 32 digits long. Numbers can 
be dialed by using easily remembered 
names, such as MOM or TWA. The silent- 
re-dial feature dials a "busy" number ten 
times in the first minute, then once every 
subsequent two minutes for up to two 
hours; it sounds a "success" tone when 
the "busy' signal changes to a ring. 
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In another mode, the Demon Dialer dials 
an unanswered phone once every ten 
minutes for up to ten hours, and sounds a 
tone when someone answers the phone. 
The Demon Dialer is controlled by com- 
mands from any ordinary telephone — 
Touchtone or rotary, home or office. 

There are four Demon Dialer models, 
with retail prices between $150 and 
$200.— Zoom Telephonies, 122 Bowdoin 
Street, Boston, MA 021 08. 



CASSETTE DECK, Luxman model K-117is 

two-headed and offers full logic solenoid 
controls, metal-tape capability, and a 
total-capability Dolby noise-reduction 
system. 

The Dolby switch includes a multiplex 
filter position for removing any 19-kHz car- 
rier leakage from FM stereo recordings, 
and a recording-mute switch removes un- 
wanted noise, commercials, and stylus- 
groove noise. 

The full logic controls allow quick shift 
into the recording mode as the tape is 
moving in the playback mode; the controls 
also permit using the optional Luxman AK- 
1D remote-control system. A bias fine-con 
trol switch, operated from the front panel, 
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allows the recordist to alter the frequency 
response of any tape subtly, ±15% of the 
nominal bias point. 

The unit's auto-repeat function auto- 
matically engages the rewind mode at the 
end of the tape. With the counter memory 
depressed, rewinding stops at the tape- 
start position, and the tape-transport 
mechanism is automatically shifted into 
the play mode. 

The model K- 1 17 also offers atough new 
Sendust record/playback head developed 
by Alps Electric, stereo mike input, a gear- 
control transport system, MPX filter, and 
independent left and right input controls. 
The model K-117 is priced at $399.95 — 
Luxman Division, Alpine Electronics of 
America, 3102 Kashiwa St.. Torrance, CA 
90505. 

CHESS COMPUTER, Travel Sensor Chess, 
is the smallest 8-level sensor-chess com- 
puter on today's market, measuring 7.25 
x 4.5 x 1.5 inches. It features an integral 
sensorboard with red LED's running 
parallel to the edges of the chessboard. 
The sensorboard automatically enters all 
moves in the computer as the chess pieces 
are advanced. In response, the LED's il- 
luminate the coordinates of the com- 
puter's next move. With its advanced 
CMOS technology, the average alkaline 
battery life is at least 50 hours. 




I I 1 I 
i i I i 
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The Travel Sensor Chess provides such 
features as recognition and performance 
of castling, "en passant," pawn promo- 
tion, a positive set-up mode, and automa- 
tic verification. It can also store board 
positions, enabling continuation of a 
match after setting the computer to its off 
position and turning it on at a later time. 

The Travel Sensor Chess comes com- 
plete with molded chess pieces and dust 
cover. The suggested list price is under 
$50,00.— SciSys Computer, Inc., One 
World Trade Center, Suite 86097. New 
York, NY 10048. 

OSCILLOSCOPE, model OS300, is a por- 
table, 20-MHz dual-trace instrument offer- 
ing add and invert displays for subtrac- 



Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 

CHECK OFF THE BOOKS YOU WANT 
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ELECTRONIC TECHNOLOGY TODAY INC. 
P.O. Box 83, Massapequa Park, NY 11762 
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Number of books ordered 

Total Price of Books $ . 

Sales Tax (NY State Residents) 

Shipping (60c 1st 2 books, 25c ea additional) 

TOTAL ENCLOSED $ 



Name 

Address 

City State 

Prices good until Sept. 30, 1982 



ZIP 
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aECTRONIC 

PROJECTS 

' FOR 

MSSICIANS 

Even if you d&fr^know an ohm from a volt, Craig 
A nrierto^|£Jffiwl y revised and expanded book shows 
you how to build 27 accessories thai enhance your 
sound and broaden your musical horizons. 

If you're an old hand at musical electronics, you'll 
really appreciate that all of these processors, from 
Tube Sound Fuzz to Phase Shifter are compatible 
and work together without creating noise, signal loss, 
bandwidth compression or any of the other problems 
common to interconnecting effects from different 
manufacturers. There's even a complete chapter on 
how to modily and combine effects to produce your 
own custom pedal board. 

Low cost project kits available fromPAiA help make 
even your first exposure to electronics a pleasant, 
hassle-tree experience and thanks to the sound sheet 
demo record bound into the book you know jusl how 
the completed device will sound before you even start. 



CHARGE TO VISA OR MC TOLL- FREE 
1-800-654-8657 samiospmcst mon-fri 



DIRECT INQUIRIES TO: 

HQiA Electronics, Inc. 

1020 W. WUihke Blvd., Oklahoma City, OK 731 14 - UDsmi mt 

| [ I RUSH MV COPY OF "ELECTRONIC PROJECTS FORI 

(MUSICIANS". S14.95plus S1 postage enclosed. 
[ I SEN D FREE CATALOG OF OTH E P. PAIA PRODUCTS . ' 
I name I 



city_ 



I 

BtiA Electronics, Inc. I 

Dept. 7R. 1020 W. Wilshire Blvd.. Oklahoma City. OK 731 16 . 
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Put Professional Knowledge and a 

COLLEGE DEGREE 

in your Electronics Career through 

HOME 
STUDY 




Earn Your 

DEGREE 

No commuting to class. Study at your 
own pace, while continuing your present 
job. Learn from easy-to-understand les- 
sons, with help from your home-study 
instructors whenever you need it. 

In the Grantham electronics program, 
you first earn your A.S.E.T. degree, and 
then your B.S.E.T. These degrees areac- 
credited by the Accrediting Commission 
of the National Home Study Council. 

Our free bulletin gives full details of 
the home-study program, the degrees 
awarded, and the requirements for each 
degree. Write for Bulletin R-82. 
Grantham College of Engineering 
2500 So. LaCienega Blvd. 

Los Angeles, California 90034 



tion of DC or carrier-signal components, 
or for shifted-baseline comparison, and 
an active TV sync-separator for video 
color or broadcast sync-timing — those 
features typical of more expensive scopes. 
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The two input channels of the model 
OS300 are indentical in performance, 
with an accuracy of ± 3%. Sensitivity is 
continuously variable, with independent 
adjustment via calibrated controls, from 2 
mV/cm to 25 Wcm. Input bandwidth ex- 
tends from DC to 3-dB down at 20 MHz, 
permitting examination of fast transients 
or pulse rises. The 2-mV sensitivity allows 
the instrument to be used directly with 
many transducers and low-signal sources. 

The compact, lightweight model OS300 
has a high-intensity 8 x 10-cm rectangu- 
lar CRT with either an improved efficiency 
standard phosphor or an optional long- 
persistence phosphor. A 2-modulation in- 
put is also provided for logic analysis, 
event markers, or flyback suppression 
when observing X-Y traces. The primary 
input power is 1 10 VAC or 220 VAC at 45- 
400 Hz. 

The model OS300 is priced at $695.00.— 
Gould, Inc., Electronics Division, 35129 
Curtis Boulevard, Eastlake, OH 44094. 

POWER AMPLIFIER , Kyocera model 
B-901, uses a triple push-pull MOSFET 
amplifier with direct coupling from the 
front end to the speaker terminals. All 
semiconductors in the power stage are 
discrete components that are precisely 
tailored for optimum performance. Tran- 
sient intermodulation-distortion is virtual- 
ly eliminated, resulting in clean, crisp 
sound. 

Each amplifier stage is monitored by a 
DC servocircuit that maintains per- 
formance levels. The front-end stages 
consist of complete complementary cir- 
cuits with n- and p-channel FET's, a dif- 
ferential push-pull circuit with a cascode 
bootstrap, and a differential push-pull 
circuit applied to the second amplifier 
stage. Two separate power transformers 
are used, one for each amplifier channel, 
enabling maximum power to be derived 
without power-supply interference from 
channel to channel. 

Power output is rated at 150 watts per 
channel, RMS, into 8 ohms, both chan- 
nels driven from 20-20,000 Hz developing 




less than 0.01% THD with an overall fre- 
quency response of 5-100,000 Hz +0, 
-1.0 dB and an S/N ratio of 120 dB. 

The suggested retail price of the Kyocera 
model B-901 is in the $1750.00 range.— 
Cybernet International, Inc., 7 Powder 
Horn Drive, Warren, NJ 07060. 

CAR STEREOS, model CAR 312 (shown) 
and model CAR 320, feature exclusive 
IMS interference-management and CMS 
continuous-music systems. The inter- 
ference-management system helps to 
minimize audible changes in station flut- 
ter caused by variations in signal strength. 
That is made possible by a filter circuit 
controlling receiver separation and fre- 
quency response. The continuous-music 
system allows listeners to hear music 
from the AM/FM tuner while the cassette 
tape is rewinding or fast-forwarding. 

Both models have a nose piece de- 
signed to be installed in imported cars. 
Each comes with a reversible faceplate 
that can display either a simulated wood 
grain or black lacquer surface. Both 
models have a frequency response of 40- 
14,000 Hz and an output power of 4 watts 
per channel, with a total harmonic distor- 
tion of 0.9%. 
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The auto-reverse model CAR 320 has a 
suggested retail price of $170. The model 
CAR 312 has a special CompuSkip fea- 
ture allowing users to fast- forward auto- 
matically to the next cut on a cassette, as 
well as bass and treble controls. The sug- 
gested retail price of the model CAR 312 
is $200,00.— Mara rite, a subsidiary of 
Superscope, Inc., 20525 Nordhoff Street, 
Chatsworth. CA 91311. 

LOGIC TRAINER, model 100, has reduced 
the training time required to learn how 
logic gates and flip-flops function in cir- 
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cuits. A new training package has been 
added to include relay logic, diodes, bi- 
polar transistors, and FET's (non-linear). 

The student can solve the trainer prob- 
lems by correct manipulation of the eight 
switches that provide inputs to the trainer's 
internal circuitry, A solved problem turns 
a designated display bar on. Problems are 
related to circuits used in communica- 
tions, word processing, automatic ma- 
chinery, etc. No component or wire 
manipulations are needed. 

The model 100 comes with a 9-volt 
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battery and self-paced instruction manual, 
and is returnable within 20 days if the 
purchaser is not satisfied; there is a one- 
year warranty. The model 100 is priced at 
$169.00. — L.J. Broder Enterprises, Inc., 
11105 Shady Trail, Suite 115, Dallas, TX 
75229. 

SOLDERING STATIONS, mode! EC3000 
and model EC4000 (shown) use mini- 
pencil irons that have been introduced for 
use in miniature and microcircuit applica- 
tions. 
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The two new models correspond in 
function to the original and continuing 
model EC1000 and model EC20Q0 sta- 
tions. Electronically controlled using 
platinum sensors, their capabilities in- 
clude maintenance of constant pre-set tip 
temperatures to within + 10T through a 
range of 350° to 850°F. Temperatures are 
dial-set on all models. 

The electronic system eliminates high- 
voltage spikes, offers power-unit isola- 
tion, and a fully-grounded soldering tip. A 
complete range of tip sizes and shapes is 
available for all the models in the series. 

The model EC3000 is priced at $125.00. 
The model EC4000 has an instant LED 
temperature read-out, and is priced at 
$170.00 -Weller, The Cooper Group, P.O. 
Box 278. Apex, NC 27502. 

THE LEMONAID LOADER i s designed to 
make cassette-tape loading easy and reliable 
when used with the Radio Shack TRS-80 
Model 1 computer. The loader shapes the 
cassette output signal, while banishing noise 
and overshoot, thus almost totally eliminating 
loading problems for either self-saved or pre- 
recorded BASIC or system tapes. 
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The loader plugs between the cassette 
earphone jack and the computer and requires 
no rewiring, adjustments, software, or 
volume-control settings. It is automatically 
self-powered by the cassette signal itself. 



The LemonAid Loader is priced at $1 2,99 
pp.— Lemons Tech Services, 325 N. High- 
way 65, PO Drawer 429, Buffalo, MO 56522. 

MINI-DISK SYSTEMS, the Percom RFD, 
first-drive systems are fully compatible with 
Atari 400 and 800 computers; they provide 
double-density storage, and are available 
with 40- or 80 -track drives. A Percom RFD 
first-drive system includes a disk controller, 
disk-operating software, inter-connecting 
cable, owner's manual, and 5 Winch disk 
drive. The software, which is provided on dis- 
kette, adds subroutines to the Atari DOS for 
handling higher storage capacity features of 
the Percom system. The Percom disk system 
may also be operated with the unmodified, 
single-density Atari DOS. 
Besides providing double -density storage, 
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the RFD controller can handle up to four sin- 
gle- or dual-headed mini-disk drives. 

The Percom RFD first-drive systems start 
at $799.00; add-on drives start at $399.00 — 
Percom Data Company, Inc., 11220 Page- 
mill Road, Dallas, TX 75243. R-E 



SUPERKIT 




Digital Etatrmic Kit 
suitable for begrtnns 



Learn The wonders of digital electronics and see how 
quickly you are designing your own circuits. The Kit 
contains: 

Seven LS TTL integrated circuits, breadboard. LED's. 
and ail the DIL switches, resistors, capacitors and 
other components to build interesting digital circuits; 
plus a very clear and thoroughly tested instruction 
manual (also available separately). All this comes In 
a pocket size plastic wallel for only £39.95. This 
course is for true beginners; 

- Needs no soldering iron. 

- Asks plenty of questions, but never leaves 
you stuck for an answer. 

■ Teaches you about fault-finding improvisa- 
tion and sub-system checking, 

- The oniy extra you need Is a 4.5 volt battery 
or a stabilised 5 volt supply. 

Using the same breadboard you may construct literally 
millions of different circuits. 

This course teaches Boolean logic, gating, R-S and J-K 
Itlpflops, shift registers, ripple counters and half 
adders. 

Look out for our supplementary kits which will demon- 
strate advanced arithmetic circuits, opto-elec ironies. 
7-segment displays etc. 

NO RISK GUARANTEE 
There's absolutely no risk to you. If you're not 
completely satisfied with your Courses, simply return 
Ihem in good condition to CLI within 30 days. We'll 
send you a full refund. 

AIR MAIL 
The prices shown include surface mail postage any- 
where In the World. For Air-Mail shipment please 
write for additional cost, specifying Courses you 
will order. 



ICAMBRIDGE LEARNING Inc. 



A PRACTICAL DIGITAL 
ELECTRONICS KIT FOR 
LESS THAN $40 ! 
Suitable for Reginners 



ALSO AVAILABLE 
Wo also have available 2 written Courses to comple- 
ment SUPERKIT - Digital Computer Logic & Electronics 

and Design of Digital Systems. 

-Digital Computer Logic & Electronics is designed 
as an Introduction to digital electronics and is written 
at a pace that suits the raw beginner. No math- 
ematical knowledge is assumed other than simple 
arithmetic and no electronic knowledge is expected 
at all : $14,35 

-Design of Digital Systems is written in the same 
question and answer style as Digital Computer Logic 
& Electronics but moves at a much faster pace and 
goes into the subject in tar greater deplh. Ideally 
suited to scientists or engineers who want to know 
more about digital electronics $19,95 

PHONE ORDERS -FREE 
To order by phone, call {617) 664-3657 with your 
credit card information. It won't cost you a dime, 
because well deduct the cost of the call horn the 
price of the Courses you order. 

TO ORDER BY MAIL 
You may use the order form below it you wish, but 
you don't need to. Just sent your check or money 
order (payable to Cambridge Learning Inc.) to the 
address below. If you don't use the order torm make 
sure you enclose your address and you specify which 
Courses you are ordering. 

Mass. Residents and 5% sales tax. We pay all 
surface shipping costs. 

Company Purchase Orders also accepted. 



CAMBRIDGE 
LEARNING Inc. 

1 JuGilh Ohra 
no.lh Reading, 
MA 01364 

(SI J) 664-365? 

• Order free by phone 

• Mastercard / VISA 

• No shipping charges. 

• Money-back guarantee 

• Tax deductible 



TO: Cambridge Learning Inc., 1 Judith Drive. North Reading, MA 01664 
Please send me 

SUPEHKITS $39.95 $_ 

. sets of Design of Digital Systems $19.95 $_ 

sets of Digital Computer Logic & Electronics $14.95 $_ 



DEDUCT S5.00 if your order is over S30.00 

Enclosed is check/money order for total $ . 

(payable to Cambridge Learning Inc.) Mass. Residents add 5% Sales Tax, 

NAME 

ADDRESS 

CITY / STATE /ZIP 
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MICROCOMPUTER 

A superb learning tool for students, 
instructors, hobbyists. 

Nothing else needed. Just plug in and start 
learning! Complete experimenters manual, easy 
instructions. 1S experiments., Fully expandable 
for Z80-CTC, 280-PIO. EPROM, FJreadboarding 
and prototyping. Invest with confidence. Now 
on I y $ 1 49.95. two for c n I y. $279 . 95. 
2KB 8ASIC interpreter now available, only $19,00. 
Full money back guarantee! 

/to-FREE GIFT 

Dcheck this box for FREE 
Z-80 Microprocessor 
Programming and 

Interfacing textbook when 
you order within 7 days. 
S 12,95 value. 
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i^niZl 1 -800-426- T 044 
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COMPUTERS 

Complete Microprocessors line, fjeripteals & Terminals. 

SOBOC 10 I35 795.00 TF-99M 340.00 

Visual: 200.00 Epson MX-80 call us 

Microsoft" Z/80 320.00 Color Monilor call us 

IDS PRISM 60 . . .call us TWO 1395.00 

TI-74S 1440.00 80 Column Board . 299.00 

Texas Instruments 



Invest. Anal S 42.00 

Accessories Call us 

TI-58C 80.00 

PCIOOC 155.00 

Tl BAH 39.00 



ITI-S9 J175.00 

fn-55ll 39.95 

f Speak & Spell 49.95 

Tl Programme! LCD .54,95 
MBA 49.96 



HEWLETT-PACKARD 



HP/125 Computer 
HP/37E 
HP-33C 
HP-34C . 

HP-38C 

HP-4tC Proc, 

HP-I1C Printer .... 285,00 

hp-4ic can flan .109.00 



call us 
72.00 
85.00 
11500 
114.99 

■?os 



HP/85 



.1990.00 HP/83 



HP-11C NEW 

HP-12CNEW 

HP-41C Mem Module 
HP-41CV 

HP-67 

HP-97 

Quad Ram . , . 
Application Pac 



.call us 
.call us 
.26.00 

.234.00 
.295.00 
.570.00 
.call us 
.call us 



1B70.00 



SCM TYPEWRITER SPECIALS 



SCM 2200 
SCM 2500 



S2B403 
.294,00 



INTREPID 
CLASSIC 12 



.1274.00 
.164 00 



Alt units shipped in original cartons with accessories 

according to manufacturer's specification. Send 
money orders, personal check 2 weeks to clear. In 
Illinois add 6% sates tax. Add S6.95 minimum ship- 
ping & handling charges per unit. We ship UPS. 
Subject to availability. Written warranty for specific 
products can be obtained free upon request. Above 
prices are for mail order and prepaid only. Prices and 
specifications subject to change without notice. Send 
mail orders.. 

WaSik'*. 9nc. 

559 DAVIS EVANSTON, ILL, 60201 TEL 312-869-6144 



NEW BOOKS 



For more details use free 
information card inside back cover. 



A BUYER'S GUIDE TO VIDEO CASSETTE 
RECORDERS: How To Buy, Install, & Use 
Them, by Cathy Ciccolella. Sterling Pub- 
lishing Co., Inc., 2 Park Avenue, New 
York, NY 10016. 128pp, including ap- 
pendices and index; 6x9 inches; soft- 
cover. $5.95. 

Video cassette recorders (VCR's) en- 
able you to record a TV program as you 
watch it, record one program while you're 
watching another, or record a program 
while you're away or asleep, etc. You can 
build up a library of your favorite movies, 
sports events, or educational programs. 
And with a portable video camera you can 
create your own shows. 

This comprehensive handbook provides 
a thorough introduction to the entire 
range of video equipment, with the in- 
formation you will require to select the 
suitable system for your needs. It dis- 
cusses the features of all the principal 
systems on today's market, with 31 
photos of the leading video-cassette re- 
corders, video cameras, and big, wide- 
screen projector-TV systems. You'll find 
valuable tips on where and how to buy 
your system, and what your warranty 
should cover. Recording tapes are com- 
pared and all the accessories and other 
VCR components are examined. There is 
also important data on installation pro- 
cedures that you may not find in an 
owner's manual, as well as on how to 
handle antenna problems and fringe 
broadcasting areas. 
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MASTER HANDBOOK OF MICRO- 
PROCESSOR CHIPS, by Charles K. 
Adams. TAB Books, Inc., Blue Ridge Sum- 
mit, PA 1721 4. 378 pp including index; 5 x 
8Vg inches; softcover; 59.95. 

Microprocessors are the most exciting 
thing to hit the electronics market since the 
calculator; they are an extension of calcula- 
tors, and have already exceeded calculators 
in both their range of applications and useful- 
ness. Although the microprocessor field has 
just started to evolve, there are already de- 
vices that can only be called fantastic, and 
new ones appear in the marketplace month 
after month. Here is a field where one person 
can design, build, program, and operate a 
real computer. 

This data-packed sourcebook examines all 
the most popular microprocessors in use to- 
day, with fuli details on support IC's and their 
functions. Clearly written and well organized, 
the handbook will helpyou to identify instantly 
all support IC's applicable to specific micro- 
processors. There are more than 300 illustra- 
tions, drawings, and diagrams, plus many 
tables that pinpoint exactly the information 



the reader needs. Microprocesso 
architecture is covered thoroughly, with dia 
grams of each IC, instruction lists, signal de 
finitions, timing, and other pertinent data 
There are also complete descriptions of sup 
port IC's, with details needed for using each 
one. 

This is a thorough introduction to micro- 
processors for the beginning hobbyist and an 
update on new technological methods for the 
more advanced experimenter. 
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A REFERENCE GUIDE TO PRACTICAL 
ELECTRONICS, by Robert G. Krieger, Sr. 
Gregg/McGraw-Hill, 1221 Avenue of the 

Americas, New York, NY 10020. 212pp.; 
5% x 8 inches; softcover. $7.50. 

This book offers a highly organized and 
condensed overview of electronics. One 
hundred carefully selected equations 
function as keys to five major areas: DC 
circuits, AC circuits, active devices, cir- 
cuit analysis, and communications. 

Each equation is accompanied by a 
definition of the terms in the equation, a 
straightforward expanatton of what the 
equation means, and illustrative examples 
of how it is used to solve actual problems. 
In each section, the information progresses 
logically from page to page. 

There is also a bibliography; an index 
to terms; an index to equation titles, and 
an index of equations themselves. The 
guide is useful not only as an effective 
supplementary learning tool for scholars, 
but will also be useful to those who are 
preparing for FCC examinations, and 
to electronics hobbyists. 

CIRCLE 113 ON FREE INFORMATION CARD 

HOW TO BUILD A COMPUTER-CON- 
TROLLED ROBOT, by Tod Loofbourrow. 
Hayden Book Company, Inc., 50 Essex 
Street, Rochelle Park, NJ 07662. 132 pp 
including appendix and index; 5~ .-. ■ 8% 
inches; softcover; $10.70. 

Robotics is one of the most interesting re- 
sults of today's advanced technology. It com- 
bines electronics and mechanics with biology 
and psychology, raising questions about the 
definition of "intelligence." 

The invention of the IC and the consequent 
development of microcomputers have rev- 
olutionized the field of robotics. With micro- 
computers, the great amount of logic circuitry 
previously required for robots can be dis- 
carded in favor of software. Thus, the cost of 
robot-building has gone down considerably. 
One reason for building a robot, in addition to 
its potential usefulness (or even just enter- 
tainment value) is that it is an exciting way to 
learn about electronics and microcomputers. 
The builder will learn the actual limits of our 
present technology, and there is always a 



chance of making improvements in it, or even 
carrying it a step farther. 

This book details step-by-step directions 
for building a computer-controlled robot, 
named "Mike," Mike is controlled by a KIM-1 
microprocessor. Every step of the construc- 
tion is explained, with the complete control 
programs clearly written out. Photographs, 
diagrams, and tables help direct you in the 
con struct! on . And , of course, you m ay u se t h e 
directions exactly as presented, or as a basis 
for developing your own design. 
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APPLE PASCAL GAMES, by Douglas 
Hergert and Joseph T. Kalash. SY8EX 
U.S. A., 2344 Sixth Street, Berkeley, CA 
94710. 371 pp including appendix; 7x9 
inches; softcover; $14.95 plus $1.50 for 
shipping. 

Pascal is an elegant, versatile, clearly- 
structured language that is easier to read, 
and just about as easy to learn as BASIC. 

Each of the Pascal programs in this book is 
described in two ways. First, in the sections 
called "The Game," the authors explain what 
programming does. No previous knowledge 
of programming is needed; those sections 
serve as a guide for the reader who wants to 
type the program in and play the games. A 
sample run is provided for all but the few 
games that are exclusively oriented for the 
screen. 

In the sections called "The Program," the 
reader will find an organization or structure 
chart for each program, and an explanation of 
how the program works. After the simple 
games, and the more advanced games, the 



reader is introduced to games that use TUR- 
TLE-GRAPHICS, the Apple graphics pack- 
age. The final part presents a single, long 
program, Cribbage, which is rich in illustra- 
tions of how to use the many elements of 
Pascal. 
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DIGITAL IC PROJECTS, by F. G. Rayer. 
Bernard Babani (publishing), Ltd. Avail- 
able In the USA from Electronic Technolo- 
gy Today, Inc., PO Box 83, Massapequa 
Park, NY 11762. 91 pp.; 4 3 /n x 7 inches; 
softcover; $4.95, 

This book contains a number of simple, 
and some more advanced, projects for the 
home constructor. While each project is in- 
teresting in itself, the author's intention is also 
to be of help in developing the constructor's 
knowledge of the workings of digital circuits. 

Various forms of assembling and wiring the 
integrated circuits on their boards are shown; 
that aspect of a project can be quite straight- 
forward, and not require the builder to pre- 
pare a printed-circuit board. The more ambi- 
tious projects have been laid out so that they 
can be built and tested step by step. That 
assists the builder to avoid errors, or to cor- 
rect them easily if any are made, and also 
brings better understanding of how the de- 
vices operate, 

THE COMPLETE GUIDE TO CAR AUDIO, 
by Martin Clifford. Howard W. Sams & Co., 
inc., 4300 w. 62nd Street, Indianapolis, IN 
46268. 232 pp; Including glossary and in- 
dex; 5% x 8V= inches; softcover; $9.95. 
Many people who have enjoyed high- 
fidelity sound in their homes may have won- 



dered why sound-systems for their cars 
lagged so far behind. The reasons are sim- 
ple: a car is mobile, so any sound system in it 
must be subject to constant vibration; there is 
a space problem, as compared even to a 
small room in a house; acoustical materials in 
a car cannot be changed or switched around, 
as at home, nor can speaker- position be 
changed much; the temperature ranges in a 
car's interior can vary from extreme heat to 
extreme cold, and finally, car-sound equip- 
ment must compete with noise from a variety 
of sources not encountered in the home. 

However, most of those problems have 
now been overcome; as a result, modern car- 
audio systems are capable of delivering ex- 
ceptional quality sound from tapes or over- 
the-air broadcasts. 

This fully-illustrated book is a complete 
guide to car audio. The reader will learn about 
the various components available and how to 
plan a system that fulfills the individual need. 
Information on installation, noise suppres- 
sion, and theft protection is also included. 
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THE SMALL COMPUTER IN SMALL BUSI- 
NESS: A Guide to Selection and Use, by 
Brian R. Smith, The Stephen Greene 
Press, Brattleboro. VT 05301, 143 pages, 
including appendices, glossary, bibliog- 
raphy, and index; 6V4 x 9V* inches; hard- 
cover; $12.50. 

In one respect, a computer is just another 
machine that has the potential to help 
conduct your business more efficiently 
and profitably. One reason why some 
business owners have been disappointed 
in their attempts to use a small computer 
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PRESENTS 



new HM 203 



DUAL TRACE OSCILLOSCOPE HMZ03 






Hameg introduces high performance at low cost in the HM 203, a lull featured, highly reliable, dual (race 
20 MHz oscilloscope. For only S580, the HM 203 has specifications normally associated with higher priced 
scopes. Bandwidth - LXI-^20 MHz • Riselime 17.5 ns • Overshoot 196 max. • Y amp range 5 mv/cm to 
20 v/cm • Man. input voltage 500V • Timebase .5 irs/cm to .2s /cm • Sweep mag. xS • Trigger 5 Hz to 
JO MHz • X:Y plot • Built-in probe calibrator and more. Us sturdy construction and light weight (13.2 lbs.) 
make the HM 203 equally at home in the field and on the test bench. 



High performance 

at 

low cost. 

$605 

(PROBES INCLUDED) 

A quality scope, 
made in the U.S.A., 
by a company with 
over 23 years 
experience. 

HHMEG 

88-90 Harbor Rd, 

Port Washington, N.Y, 11050 

Tat (516) 883-3837 
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is that they've just gone out and bought a 
computer, bought or written some soft- 
ware, then tried to shoehorn both the 
software and hardware to fit their individual 
business needs. That is an ideal way not 
to do it! 

The right way is to define what it is 
within the business that needs automat- 
ing, find the software to do it, then buy a 
machine to run the software. 

It sounds simple, and it is simple— after 
you have a foundation of information 
about small computers. This book will 
give you that foundation and help you to 
decide what type of devices to look for, as 
well as how to decide whether the best 
bet for you would be to buy, rent, or lease 
the computer you decide upon. Any one 
of those three alternatives might be the 
right one for you. 
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APPLE II USER'S GUIDE, by Lon Poole 
with Martin McNiff & Steven Cook. 
Osborne McGraw-Hill, 630 Bancroft Way, 
Berkeley, CA 94710. 386 pp including 

appendices and index; 6Vs x 9'/* inches; 
softcover ; 51 5.00 

This book describes the Apple II and cov- 
ers the common peripheral devices and 
accessories, inlcuding the disk drives and 
printers. The authors assume that the reader 
has access to a fully installed Apple //system 
and tells what to do with it from that point. 

The first two chapters cover the questions 
as to just what the Apple II is, and how one 
makes it work. The user will have noticed that 
the system is made up of several pieces, all 
strung together with wires and cables. Chap- 



ter one identifies them and spells out their 
uses; chapter two tells how to operate each 
component part. Once that is learned, the 
user can turn to any of the "ready to run" 
programs that are widely available for word 
processing, financial analysis, bookkeeping, 
computer-aided instruction, and entertain- 
ment. 

Chapters three to six teach you how to 
write your own BASIC programs, starting with 
the fundamentals of both versions of BASIC 
that are available on the Apple It: Integer 
BASIC and Applesoft. After that comes ad- 
vanced programming and BASIC features. 
The disk drive and screen display graphics 
have chapters all to themselves. 

Chapter seven explains both the standard 
monitor that supervises BASIC programs on 
the Apple II and the autostart monitor from a 
BASIC programmer's viewpoint. It also tells 
you how to incorprate an assembly-language 
program into your BASIC program. Chapter 
eight contains a complete description of each 
statement and function available in both ver- 
sions of BASIC, including disk statements. 
Along with the appendices, that serves as a 
handy reference once the user knows how to 
program in BASIC. The book is illustrated 
with many photos, diagrams, and charts. 
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BEGINNER'S CB and TWO-WAY RADIO 
PROGRAMMING, by Newt Smelser. Nel- 
son-Hall Publishers, 111 N. Canal St., 

Chicago, IL 60606. 232 pages, including 
glossary and index; 8Va x 10Ya inches; 
$29.95 (cloth); $14.95 (paper). 

This book has three purposes: to teach 
a complete beginner in electronics how 



his CB radio operates, and how to repair 
it; to teach a beginner how to service CB 
radios in general, so that he may enter the 
CB- radio repair business, and to teach a 
truly ambitious beginner how to service 
two-way commercial radio equipment as 
a business, it should also be of value to a 
TV or auto-radio repairman who might 
like to take in CB equipment on a part- 
time basis. 

For those wishing only to repair their 
own equipment, there are many circuits 
in a CB that can be repaired legally by 
anyone, whether that person has a tech- 
nician's 2nd class license from the FCC or 
not. Those wishing to service CB's as a 
business are advised to study for and 
pass the FCC exams, general information 
about which is given in these pages. 

The book is amply illustrated with 
charts, photos, and layout drawings, pro- 
viding the beginner with all the technical 
knowledge needed for skilled radio repair. 
The author iists specific pieces of shop 
equipment by brand name and tells how 
to pool equipment to cut costs. Chapter- 
review sections and a glossary of techni- 
cal terms provide convenient aids for the 
reader. 
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Drake's New 
Digital Multimeter 
with Advanced 
Auto Ranging 
Features. 



Simple and easy to operate. The Drake DM2350 Digital Multimeter automatically 
measures your selected (unctions In up to 5 ranges, at the touch el a button. 
Drake's Digital Multimeter will not overload circuits and DC accuracy Is 0.8% of 
reading ± 0.?% ol full scale. A continuity test sounds 1 signal when circuit 
resistance is less thao 20 ohms. The liquid crystal display sod three step 
protection feature with auio-zerning. polarity indication and over-range 
warning signal make it ideal for servicemen or hobbyist:. 

The Drake Digital Multimeter Is sold complete with batteries (battery llle Is 
greater than 300 hrs.j, probes. 20 amp current shunt, spare luse. and sott 
carrying case lor only 195.95 

Add (2.50 shipping and handling per order. Send check with order and 
provide street address for UPS shipment. Ohio residents add Sales Tax. 



«*>! DRAKE 



In Ohio, or tor 

information call: 
1-513-866-2421 

R. L. DRAKE COMPANY 

540 Richard Street. Miamisburg, Ohio 45342 



Credit-Card buyers 

may cell loll free 

1-800-543-5612 
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ANALOG CIRCUITS 



continued from page 75 



sity or energy impinging on the diode dou- 
bles, the current in the circuit also doubles. 
It is that linear relationship that makes the 
photodiode desirable for picking up audio 
information from a movie soundtrack. 

It is interesting to note that when an 
ordinary diode is reverse-biased, its satura- 
tion current rises with temperature. That is 
due to the energy added to the diode by heat. 
In a similar manner, energy is added to the 
photodiode by the presence of light. Light 
energy hitting an area is equal to the product 
of the light intensity and the size of the area 
involved. 

Light-emitting diodes 

Heat is generated when current flows 
through a diode. That heat, as just noted, is 
a form of energy. It is radiated from the 
diode. But tight is also energy. Light, as 
well as heat, can thus be radiated from a 
diode if it is not covered by an opaque mate- 
rial. Diodes that produce light are called 
LED's (iight £mitting Diodes). 

LED's can be used in numerous different 
applications. The most common application 
is as an indicating device. Another applica- 
tion is one of the components required in an 
opto- isolator. Here, light from the LED is 
coupled to a light-sensitive transistor. That 
type of transistor will be detailed in a future 
article. AH you need be aware of here is that 
the amount of current flowing through a 
light-sensitive transistor increases as the 
amount of light striking it increases. Conse- 
quently, the LED may be in a circuit com- 
pletely isolated electrically from that of the 
transistor. As the LED is turned on, light 
hits the transistor. Now it conducts more 
freely than before. Devices of that type can 
be constructed from two items — an LED 
and a light-sensitive transistor such as the 
Sylvan i a ECG3035. It is also available in 
one opto-isolator package ECG3042. 

Voltage applied to LED's can range from 
about 1 .5 to 2.2 volts. The voltage applied 
to an LED, as well as the maximum current 
through an LED, must never exceed the 
limits set by the manufacturer. In commer- 
cially available units, current ratings can 
vary from 5 to 100 mA. It is best to use a 
resistor in series with an LED to limit volt- 
age and current to within the specifications. 

Transistors 

Having completed our discussion of 
diodes, we now turn our attention to transis- 
tor circuits. Two types of transistors are of 
primary interest to the designer — the bipo- 
lar and the field effect. In the next article, 
we will present methods of using those de- 
vices to perform different functions. We 
will note the various basic circuit arrange- 
ments and their characteristics. Also de- 
tailed will be the limits that must be 
observed so as not to reduce the useful life 
of those devices. R-E 
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Equalizers Mixers^ LED Meters 



STEREO GRAPHIC EQUALIZERS EQUALIZERS PRICED FROM 

$119 .to $690. 

LED METERS PRICES PROM 
S48. to $213. 





LED METER 




PROFESSIONAL QUALITY 
THAT YOU CAN 

BUILD YOURSELF. 
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123 South MeClsy Street, Unit F. Santa Ana. CA 92701, (71-41 957-8710. 
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An enclosure as 
[ood as your idea. 




You've turned a good idea into a piece of equipment— 
now you need a good enclosure. Here's how PacTec 
can help you with our versatile enclosures: 

• Attractive yet inexpensive. • Durable ABS construction. 

• Many sizes, colors, accessories. • Built in 
bosses and slots speed component 
mounting. • Available off-the-shelf 
from single unit to production 
quantities. See them at your 
PacTec Distributor. And ask 
him for your free catalog. 



RACfflTEC 

subsidiary of La France Corp. 
Enterprise and Executive Avenues 
Philadelphia, PA 19153 (215) 365-8400 
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Uselulness — Measure capacitors IDpF 
— SOOkF: leakage 1 nA or .005 C.V., 
whichever is greater. Accuracy — To 2% 
depending on range. Dependability - 
Ftuggedized construction; 1 yr. warranty. 
Versatility — In circuit measurement of 
capacitance and leakage. Oulput signal 
proportionate to measurement Portabil- 
ity— 350 Hr. Baltery Life. 
'To 2S.O00fjF wilti external voltmeter 

Send check, address (NO P.O. BOX) plus &3.50 
Handling. CT res. add 7Vi% tax. 

Phone orders: (203) 423-7940 



ANDERS PRECISION INSTRUMENT CO., INC. 

4 Bridge St- PIjm P. Boi 75 Will I mantle, CT 06226 
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Radio Electronics 

REPRINT BOOKSTORE 



□ Build Your Own Satellite IV Recewr . . S7C0 
n 8-Ball Satellite TV Antenna $5.00 

□ Build Your Own Robot . . £12.00 

J TV Desetambier (January. Febwajy 1981) ... $3.00 
~J Video Entertainment (January 1982) .52.00 

□ Your Own Computer (October 1331) . . .$3.00 

□ Radio-Electronics Back issues (1961) (each).S3.00 
(Fehruaty, March, December 1981 not available) 
Write in issues desired . 



□ Radio-Etedronics back issues (1960) 
(March, May 1960 not available) 
Write in issues desired 



(each).S3.50 



□ Radio-Electronics hack issues (1978-79), . . [each).S400 
(October, November 197B not available) 
Write in issues desired 



Q Special Projects (Spring 1931) 

□ How To Make PC Boards . , 

□ All Abou! Kits 



.$400 
.$2.00 

.$2.00 



ARTICLE 



To order any ol the items indicated above, check oil the ones you 

want Complete the order form below, include your payment— check 
or money order (DO NOT SEND CASH), and mail to fiadio-Elec- 
Ironics, Reprint Department. 200 Park Ave. South, New York. NY 
10003 Please allow 4 ■ 6 weeks for delivery. 

II you need a copy ol ai article that is in an rssue we indicate is pages" 

unavailable you can order it direcfly Irom us We charge 50t per 

page Indicate the issue (month £ yea) pages and article desired. 

Include payment in Ml, plus shipping and handling charge TOTAL PAGES 



MONTH 



YEAR 



@50cea 



TOTAL PRICE 



MAIL TO: 

RadiD-Eedtonics 

Reprinl DepartmeriL 200 Park Ave. South. New York, NY 10003 

All payments must be In U.S. funds 

Total price of order 

Sates Tax (New York State Residents onlyl 
Shipping & Handling (U.S. 5 Canada only) 

(includes FIRST CLASS POSTAGE) 

51.00 per item 

All Others ($200 per item, sea mail) 
($4.00 per item, air mail) 
Total Enclosed 
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City 
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SPEECH SYNTHESIZER 



continued from page 46 



9V TO SWITCH^ 
BUS 4 



T0S7- 
T0S5- 
T0S3- 
TO SI • 



IS 



-»-T0SS 
— NC 

*T0S8 
-*T0S6 
-»-T0S4 
•*T0S2 



PINS MARKED WITH CONNECT 

TO SWITCH GROUNO BUS. 

FIG. 6— CONNECTIONS FROM PL1. This same 
arrangement can be used (or connection to a 
computer's parallel port. 




FIG. 7— PROTOTYPE OF the speech synthe- 
sizer. DIP header at top of board is not used in 
version described here. 



(Fig, 3) and Fig, 6. using a DIP header 
for PL1 lo mate with SOI on the board. 
The completed board is shown in Fig 
7, 

Apply power to the circuit and set S I 
through S8 in the logic-zero (grounded) 
position. Now throw switch S9, You 
should hear a female voice say, "This 
is Dtgitalker. ' ' 

Set switch SI in the logic-one (9- 
volts) position, throw S9 and you will 
hear in a male voice say, '"One." As 
you increment the switch address in 
binary fashion and throw S9 each time, 
the count will continue, ""...two, three, 
four," etc. Table I shows the contents 
of each binary address; using that table 
to set the switches, you'll be able to 
put the synthesizer through its paces. 

After you've had enough of throwing 
switches, you can unplug them and 
connect the board to your computer via 
a parallel port. Now, with a simple pro- 
gram your computer will be able to say 
things like, "TIME IS UP. PLEASE 
TRY AGAIN." You will quickly learn 
how to combine pieces of the pre-pro- 
grammed words to form new words, as 
well; since output stops each time you 
access the SPC, it is a simple matter to 
slice phonemes out of several words 
and tecombine them. R-E 
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MARKET CENTER 



SATELLITE TELEVISION 

SATELLITE TV antenna, 10 ft. fiberglass, com- 
plete, polar mount, $1950.00. electronics at cost 
also. TRl-STAR COMMUNICATIONS, Box B43, 
Erie. Ml 48133 (419) 726-1095 

SATELLITE television ... Howard /Coleman 
boards to build your own receiver. For more in- 
formation write: ROBERT COLEMAN, R1 3. Box 
58-ARE. Travelers Rest, SC 29690 

SATELLITE TV New low cost GasFets. LNA s. 
books, data sheets, satellite locating equipment. 
Catalog $5,00, ELITE ELECTRONICS, RR1 St. 
George. Ontario. Canada NOE1N0 

SATELLITE receiver kit $500.00. Antenna build- 
ers manual $10,00. Handbook and buyers guide 
$5,00. MICROWAVE SYSTEMS, P.O. Box 1000. 
Westminster, CA 92683 

INTERESTED in Home Satellite Television — 
Don't buy anything until you've read Home sat 
Handbook & Buyers Guide. Our book tells every- 
thing about home satellite TV and may save you 
hundreds, even thousands of dollars in your 
selection and installation of a system! $10.00: 
H & G HOMESAT SERVICES, Sox 422, Seaford, 
NY 11783 

SATELLITE Super-Mixer: DBM-4150A, Clean up 
your TVRO receiver! Near theoretical perfor- 
mance; flat response, DC-1500IF SMA connec- 
tors; $69,50— CK/MO/COD R1GEL SYSTEMS, 
2984 Scott Blvd., Santa Clara. CA 95050 (408) 
727-362B 

SATELLITE television feed horn (brass) $30.00. 
Postpaid USA MasterCard— money order- 
cashier check. FRIEDSAM TV HARDWARE, 112 
West Main, Marshal Iville, GA 31057 (912) 
967-2828. 

SATELLITE audio upconverter. Tune all audio 
subcarriers on yourstandard FM radio. PC board 
and complete plans— $4.95. SA ELECTRONICS, 
Box277T, South Milwaukee, Wl 53172 

SATELLITE TV low noise amplifier, build for un- 
der S 100.00! Satisfaction guaranteed! Detailed, 
easy to follow instruction manual S7.00. XANDI, 
Box 25647, Dept. 21 A, Tempe, AZ 85282 

SATELLITE antenna manual— only $24.95. Build 
a 12 foot, screened, all-aluminum, parabolic an- 
tenna with polar mount. For more information 
send $1 .00. refunded with order. SA ELECTRON- 
ICS, Box 277. South Milwaukee, Wl 53172 

SATELLITE, complete systems $1 ,700.00 spheri- 
cal, $2,145.00 parabolic. West corn /complete 
program listing, monthly, $45.00. SATELLITE TV 
GUIDE, Avden. NC 28513. Dealers welcome 
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SATELLITE TV 

FANTASTIC 80 EQ CHANNELS 



New antenna construction plans plus Dig Gxll 
Boc* loaded with aiming mfo. kits. LNAsanc ra- 
ff cewers at wholesale prices Far Mtisr irun came 
IV 1 ' Enjoy crystal clear receplran Send 59 .95 to- 
day. Add S2.00 lor 1st Bliss lair mam 0> call our 
li hr COO order line 1 305) 862-5058 Now 

Clonal tV Electronics P.O Bnx!I9-F. Maillann R 32751 



WANTED 



BUSINESS OPPORTUNITIES 

LAWYER Business litigation, patents, appeals. 
JEROME FIELD, B 292, Brooklyn 11230. Phone 
(212) 434-0781. Eves. 434-1825 

PROJECTION TV ... Make $200.00- per evening 
assembling projectors ... Easy ... Results equal to 
S2500.00 projectors ... Your total cost less than 
$15.00. ... Plans, lens, & dealers information 
$14.00. ... Illustrated information free. ... MACRO- 
COMGKKX, Washington Crossing, PA 18977. 
Credit card orders 24 hours. (215)736-2880, 

BUGGED? Low cost, low parts, wideband 
RF "bug" detector, locator, free details, B. R. 
HODGINS, RR#1 , Smith Falls, Ontario K7A5B8 

DEALERS wanted: MATV/CATV. antennas, 
needles, films, free catalog, 212-897-0509. 
D & WR, 66-19 Booth. Hushing, NY 11374 



MECHANICALLY inclined individuals desiring 
ownership of Small Electronics Manufacturing 
Business — without investment. Write: BUSI- 
NESSES, 92-R, Brighton 11th, Brooklyn, NY 
11235 



CB RADIO 



SATELLITE TV WEEK 

The most complete weekly listings. Wc cover more lhan 
just SATCOM 3, Send SI for **mple copy. 

Satellite TV Week 

P.O. Bon 308, Fomjna. California 95540 
CaJI totl fret: ( S 00 ] 3 is - 9 9 S> 7 • Call I o ,n |A ( 7 7 1 7 1 5 ■ 1 4 7 5 



RECEIVING tubes, obsolete types, unused and 
boxed. But, no brokers. VAN DATA SYSTEM 
CO., 1-12-8 Kyomachibori, Nishi-ku, Osaka 550. 
JAPAN. 



GET more CB channels and range! Frequency 
expanders, boosters, speech processors. FM 
converters, ignition noise blankers, how-to 
books, plans, modifications. Catalog $2. CB 
CITY, Box 31 50QP.E. Phoenix. AZ B5046 



CORDLESS TELEPHONES 

LOW prices, all major brands. Inquiries or Visa/ 
MasterCard orders— (206) 743-3977. TRINETICS, 
Box 6005. Lynnwood, WA 98036 



HIGHLY 
PROFITABLE 



ELECTRONIC 



ONE-MAN 
FACTORY 



Investment unnecessary, knowledge not re- 
quired, sales handled by professionals. Ideal 
home business Write today for facts' 

Postcard will do, Barta-RE-X, Box 24a, 
Walnut Creek, CA 94597. 



COMPUTERS 



SAVE 90% A 4MHz Z80A with 64KB of RAM and a 
real front panel for $120.00, Also CRT s, A/D, 
interfaces, etc. Roll-your-own-technology and 
save! Free details DIGATEK CORPORATION, 
Suite E, 2723 West Butler Drive. Phoenix. AZ 
85021 



To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for S 1.65 per word (minimum 1S words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 
PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $10. 

Plans/ Kits ( ) Business Opportunities ( ) For Sale 

Education/instruction ( ) Wanted { ) ' 

Satellite Television 



Special Category: $10 
(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.) 



1 



10 



11 



12 



13 



14 



15 



16 



17 



18 



19 



20 



21 



22 



23 



24 



25 



26 



27 



28 



29 



30 



31 



32 



33 



34 



35 



PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products Or 
services). SI. 65 per word prepaid (no charge for zip code). ..MINIMUM 15 WORDS. 5% discount for 
6 issues. 10% for 12 issues within one year, if prepaid 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item ) $1 .00 per word 
prepaid. . .no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 
10c per word. All copy subject to publisher's approval ADVERTISEMENTS USING P.O. BOX 
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER- 
MANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 26th of the third month 
preceding the date of the issue (i.e., August issue closes May 261. When normal closing date falls 
on Saturday. Sunday, or a holiday, issue closes on preceding working day. 
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PLANS & KITS 



FREE catalog 99 cent kits. Buy 2 get 1 free. Parts, 
bargains galore. ALLKIT, 434 West 4th St., West 
Islip, NY 11795 

PRINTED circuit boards from sketch or artwork. 
Kit projects. Free details. DANOCINTHS INC., 

Box 261 , Westland. Ml 481 85 

CABLE TV converters and equipment. Plans and 
parts. Build or buy. For information send $2.00 
C & D ELECTRONICS, PO Box 21, Jenison. Ml 
49423 

ELECTRONIC catalog. Over 4.500 items. Parts & 
components. Everything needed by the hobbyist 
or technician. $2.00 postage & handling (United 
States only), refundable with first $15.00 order. 
T & M ELECTRONICS, 474 East Main Street. 
Patchogue. NY 1 1 772 (51 6) 2B9-2520 

SUBSCRIPTION TV Plans: 2300 MHz Microwave 
Downcortverter plus BONUS UHF system, both 
for SI 5.00! Best systems available, no Internal 
connections to TV. Parts, PCB's, Kits available, 
MC/VISA accepted. Other plans: Negative Ion 
Generator, Telephone Memory Dialer, UHF/VHF 
Antenna Amplifier, Wireless FM Intercom, $4.00 
each. Send SASE for more Information, COL- 
LINS ELECTRONICS, Box 6424, San Bernardino, 
CA 92412 

LIGHTING display sequencers and controllers. 
Send SASE for information on plans, parts and 
consulting services. DESIGN SPECIALTY, 15802 
SpringdaleSt. #80, Huntington Beach. CA 92649 

SAVE steps, money. Use your telephones as an 



MICROWAVE HORN ANTENNA KIT 

1.741 EH.' FrnjirKj llilgt 17-19 It Giin Kis t.'lt! Ml lit llstrUSBl SB 95' 
Own CuMstH Surd S1S9S" |w/Antwna Kit S14.95I 
Parts Xil 1m Solid 52495' ln/AMMII or tat J24.95I 
ttPflH! Pjcttagc lAnttni tod 1 Puis tit) $7995 




MICRDTENNA ASSOCIATES 

2335 South ZHG West. Salt Lake City, Utah 14119 

Cluck « trj. onlf — Alt™ 24 Wttfs Odrwy ICosI inclndn stiipptngl 
■Ulih fieitcls Puis; Add SI Silts In 



intercom. Plans $5.00. dB ENTERPRISES, Box 
453R, West wood, NJ 07675 

D YNACO and ALL tuner fans ; PLL stereo demod- 
ulator [THD 0.04% separation 45 dB)— assem- 




•CIWSFI) 

KEYBOARD 

KITS 

WERSI Organs are demonstrably superior 
in overall performance, to ALL commer- 
cially built instruments, regardless of 
price. Best of all, you save 1/2 to 2/3 the 
cost with our easy to build kits. (Also 
factory assembled). 

And now — after 3 years in research, 

the totally unprecedented "Pianostar' 

electronic piano (and much morel) has 

been unveiled to international raves! 

You have to hear it to believe it I 

Explore the exciting world of WERSI, 

Free information package. 

Call free, 24 hrs.: 1 -800-233-3865 

(in PA call: 717/299-4327,9-5] 

Ask for "WERSI DATA PAK ?M33" 

Please specify Piano or Organ 



[QUALITY MICROWAVE TV SYSTEMS 






2.1 to 2.6 GHz Ant. 
34 db Gain (or Greater) 

Conn cic System as pictured $149.95 

Down Converter Pro-be 

Mnld Asssmblfd 5 Tested 65 95 
Power Suppll |I2V10 16V| 

Asiemtiled « Tested 5995 
OiU ln[g [Plwsl 9.9S 

Phillips-Tech Electronics 
P.O. Box 33205 
Phoenix. AZ 85067 
(G02) 274-2885 

>0.D,'s Special t]uanll1y Prieinq 






i L^L^LW h^H 


6 MONTH WARRANTY \ 
PARTS SLABOH 


mm * | 



bled kits from $2495. Custom installation 
$49.95. Satisfaction guaranteed! VSH AUDIO 
P.O. Box 1 1 4, Maspeth. NY 1 1 378 

TRANSISTOR tester LED and meter indicators, 
power-supply 0-18 volt, two-ampere output. 
Plans $2.50 each BH ELECTRONICS, 208 Ann 
Ave., Valley Park. MO 63088 

EXPERIMENTERS operate LD-65 full power 9V 
6MA 180 HZ hand laser. 13 components $13.21. 
Detector. 22 components $7.44. Order sche- 
matics. $5.00 B&H ELECTRONICS, 17 Main 
Street. Hohenwald, TN 38462 

SINCLAIR 2X81 crowbar protection for regulator 
$15.00. schematic $2.00. Cassette and power 
supply interface with pre-regulator for Sinclair, 
parts, $25.00. schematic $3.50, PCB $7.00. 
ARNOLD GOLD, 820 Prospect Ave,, Hartford, CT 
06105 

OSCILLOSCOPE performance from your un- 
modified television for less than $25.00. Super 
simple, accurate, practical. Order Tele-Scope 
circuit board and plans $8.50. Get two for dual 
trace S15.00. MICROGRID, Box 613, Ithaca. NY 
14850 



SUBSCRIPTION TV KITS 

UHF Gated Pulse Kit. $39.00 
UHF Sinewave Kit... $37.00 

Kits include parts, manual 
and etched pc board. 

Informative Catalog. . .$2.00 

J &W ELECTRONICS 

P. O. BOX 61- B 
CUMBERLAND, Rl. 02864 
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hr TEKN IKA WIRELESS [ 

REMOTE CONTROL 
TV TUNER 



$110.00, 



ffN REMOTE TV 
& CONVERTER 
Wireless Remote Control 

40 Channels . „ _„„ 

4 or more 

139.95, 125.00, 

36 CHANNEL UP 
CONVERTER FOR TV 

& VTR Cable VHF to UHF / 
Modal VE73B 

1-3 pieces$Z9iS9ei 

4 pieces & up $24.95 e 



Modal CTC5R 



*»*<.**<», 



VIDEO SWITCHER 

Model V 4801 $29 .95 ea. 

Flip a switch to watch aprogrambn 
any channel, while simultaneously 
recording a program on any cable 
or pay TV channel - or vice versa- 
Plus, you can use your recorder's 
programming feature to record TV 
programs while you're away. 



VI DEO CONTROL CENTER 

ModslV 4802 $39.95 ea 

Provides remote control access ol 
all your Video, TV or Cable imputs 
to your TV set or Big Screen TV 
from one convenient location by 
merely flipping a switch. 



IP 



COAXIAL SWITC H I NG FO R 
TV VIDEO CASSETTE 
RECORDERS A e nB 
Model AB-370 pO.aU 
3-poshion coaxial 
push-button switch 

H . 

, ' „ ft COAX AB SWITCHES 

Model AB-27 $2.95.3 

• Imput: 75 ohm • Output 7 5 ohm 

Model AB-29 $2.95 
• Input 75 & 300 ohm. 



Model AB-23 $2.95 

• Input 75 ohni 

• Output 3O0 ohm 



ANTENNA/CABLE TV 
SWITCH * n Q _ 

Model AB-400 OIU-3UE 



ANTENNA/CABLE TV 
SWITCH A« OR 
Model AB-410 $!J.a3ea 

• Switches from cable to antenna 
system instantly. • Accepts 75 or 
300 ohm imputs. 



li 



lITttz: 



TV GAME SWITCH 

Model V 450 $2.95 

300 ohm in and out with 
RCA plug. 



COAXIAL SWITCH 

Model DCS-A/B $7.95 
A versatile product with a 
range of consumer and 

MATV applications 



855 ConklinSt.Farmingdale.N.Y. 11735 



I ■ Manw Ch*rg« N.V. Stats 

1 VISA ■ COO r«id«fiti ado 
I ■ Monty Onttr •ppropd.lo 

I ■ Chock MMtJlt, 

1 325.00 minimum ordw 
I COD-t Mi Inquire 2SSt dtpowi 



ADO FOR SHIPPING AND IKI5URANCI 
tolXSO.OO 14.50 

1251.00 to 500.00 6.00 

5O1.O0I0 750,00 &.50 

T51 .00101000.00........ 12.00 

ovor 1000.00,... 12.50 



VHF/FM AMPLIFIERS 

Model 7002 $9.95 ea 

• All solid state signal amplifier 
boosts weak signals. For 2 sets. 

Model 7004 $12.95 ea 

• For up to 4 sets • Signal gain 3 dB 

DISTRIBUTION 
AMPLIFIER VHF/UHF FM 
With FM Trap r)nn n c 
Model DA425 p^y.yO ea 

• Designed for TV/VCR 
multiple-set installations 

QUICK CONNECT "F' 
PLUG &BALUN 

ModelV4OO$1.50fa 
10 for $12.50 



QUICK CONNECT 

"F" PLUG RG 59U 
Mode IV 4036 

$2.50 ea 



QUICKCONNECT 
"P" PLUG -7C , 

Model V 403. #0; 
10 for $6.00 
For 75 ohm cable 
No wiring necessar/ 1 



VHF/UHF MATCHING TRANSFORMERS 
Model MT-1 $.75 ea 




10 for $6.00 

VHF/UHF 75-300 ohm 
matching unit. Miniature 
size completely shielded 
and balanced for reduction 
of direct pick-up. 



Model MT-2$1.10ea 
10 for $9.00 
Completely plastic molded 
constnjction for weather- 
proofing Supplied with 
rubber boot 




TTL 74LS SERIES 



•asm 

:■ -■,". 
rjLS02.V 
74LS4J3N 
f4LS04N 
MLSOSN 

7-usoa* 

MLSlOtt 
74LS11N 
74LS12N 
74LS13X 
'-■.v-', 

MLSJ1IS 
74L52&N 

7-ALSJ7N 

74LS30N 
7JLS32N 
7JLS37*J 

r4LS33>l 
74LS42N 
7JLS-17N 
74L54BN 
74L5SIN 
74LS54N 
74LS55N 



.71 74L573N 
21 MLS74N 
74 rtLSJIN 
.74 74L575N 
.7! 74L57SN 
.25 MLSB3N 
25 MLSBSN 
.75 fJtSBGN 
.74 71LS90N 
.71 J4LS91N 
7! 74L5S7N 
X .'41S9JN 
41 7JLS9SS 
19 74L596N 

.:; 74 is >07k 

,!S f4LSW9K 
.21 7415112* 
.34 74LS177N 
.17 74L5I23N 
.79 74LS175N 
.79 74LSI76N 
44 74L5132N 
.77 74LS1J3N 
.71 74LS136N 
.24 74LS1J8N 
.74 MLS139N 



74 74LS145N 1.D9 
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74LSIS1N 
'■: S1B9N 
■J.«!90h 
74LS191N 
74-.5I92N 
74L&I93N 
>4LS194H 
74L5137N 



1 96 74LS;>71N 

1 39 741S222II 

43 74LS241N 

it 74LS742N 

17 74LS743N 

.17 74LS744N 

41 74LS741N 

49 741SJ47N 

79 741SJ43N 

75 74L5749N 

as ■•..:. -. 

G9 74lS!i3N 

.58 .--.).•-.■.'!. 

.19 ?4tSJSBN 

1 64 74LSH9* 

1.59 J41S760N 

.72 74LS765N 

.44 74LS273N 

,«5 74LS27ilt 

1,99 r4L5?79H 

4.45 74iS7J0N 

.95 74L52S3II 

.95 74LS790N 

.74 74L5793N 

.74 74LS293N 

.74 74LS37CN 
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74tSJ4aN 1 95 
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74LS3WH 9 95 
MS3&N 

:■■ :'-:\ 

741 E3S7N 

74LS373M 

74LS374N 
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74L5378N .99 

74L5379N 1.09 

7JLS330M 1.44 

74L.S393N 1.44 

74LS39M 1.15 
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riLSSSM 14 

r4i^s7m i it 
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CMOS 



(,::-«; i r.i 

CD4002BE 
CD40HEOE 

CCHCJCSBE 
CEM01HE 
CO40U8E 
CD-ED 13SE 
CEWOUDI 
COiO'.SSf. 
CD10-5BE 
CD40I7BE 
CMOIME 
CLULV9e£ 
CD4K0BE 
U""-:ei 
CD4072BE 



.17 CWrJIJBE .17 

I! CD4024BE .45 

.51 C.C40Z5BE .17 

II "■■:■: IsBE 1.29 

.17 CO4027BE 35 

ZS CLUOUBE .45 

.30 CD407SBE .55 

.49 OHBXKt .34 

49 ,::J'333BE 1 69 

.11 CW034BE 1 341 

S3 "urjjiM .55 

.47 [04040BE .57 

.31 C34D41&H .54 

SI V.-JlMBl .53 

48 CM "ill 11 

.55 C&4D4SBE .53 



,:m;/b( 

C04D49BE 

EWES 1 BE 

:wds;b! 
Smos» 

cmdmfje 

CWO0S 

Ci4oSsE 

cc*:?ise 

□1407313! 
EmOTSBE 
C0407BOE 
004177881 



,S4 CEMMIBE 

.32 CD40SSRE 

.54 CD4D93BE 

.54 CWttUBE 7.20 

54 CD4S10EE .57 

.59 C04511BE 

.41 C04512BE 

20 CD4S14BE 

.17 C04515BE 

,19 CD4S16BE 

.17 CEJ4S19BE 

.17 CL34520BE 

.17 CD452IBE 

17 CMSI4BE 

.53 CD4527BE 

.23 CD4578BE 
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C04532BE .99 

CD45393E .53 

ED4543SE Lit 

C04i539E 3.15 

C04iibii£ .45 

CD455EBE .75 

CB4SS18E 1.15 

CEMiUBE .55 
CD45S4BE 

I4C15N 

',iW 

74CI6J>( 

nam 

74C193*J 



LINEAR IC'S 



LM339K 
EH3J3K 
LW1I4CH 
LM33SCh 
LM148CU 
LM555N-8 
LMSMCh 
LMiSJNE 
1*7090+ 
LW723CU 
LM741[:h 
LM741CNS 

.'■•■■•■'■:.: 

K. 



:s 
. 

50 

10.3. CH 



LMi4a»i-e 

LM1488CPJ 
LH14JKN 
LH224(X;^ 
LM340XN 
LM390KN 
LM413*C»i 
LW1SMCN 
IJLH2003A^ 
SN7MT7II 

5WB4IM 

SN76419M 
14 P1M-Dlr> 



1.19 

59 

1.09 

44 

.79 
2,75 
!7S 
7.39 
S.29 



H-I-l PIH-OfP. CH.TS.l0a 



IIM1CP 
1LDB2CP 
71064 CN 
IL07ICP 

TL072CP 

IE074CN 

tLOSICP 

liOBTCP 

TLDB4CN 

TL495CN 

TL497ACh 

lilJKEP 

TL431CLP 



BI-FET 
OP AMPS 

Dual Low Psvw 
OuH Low POHtl 
Low kctic 
Dual Law Haie 
Quad Low Hvx 
j 1 1[ Input 
Dual J-Fei Lnpul 
Quad Lew Hont 
Swicch Uoir Peg 
SwiECFI VC47 HB9 
Ad. Shurtl Volt Eceg 
Ad| Pn von Reg 



ACTIVE ELECTRONICS IS A DIVISION OF FUTURE 

ELECTRONICS. ONE OF THE WORLD'S LARGEST 

FRANCHISED DISTRIBUTORS. WE ARE THE SOURCE, 

THE UNIQUE SUPPLIER OF FACTORY FRESH, TOP 

QUALITY CURRENT PRODUCTION MATERIAL 

OVER $40 MILLION IN STOCK. 



DIODES and RECTIFIERS 

ZENER SWITCHING 1 AMP 3 AMP 
DIODES DIODES RECTIFIERS RECTIFIERS 

SUPtR SPECIAL 

IN74SA - 1N759A IN911B .04 IN400I 

1100 MW| .12 HM146 .04 IN4002 

INS224B - IN5257B 1N414S .035 IN4DM 

1500 MW .13 IN41S0 .035 IN4004 

M4723A - IN4752A 1144151 .035 IN4005 

II WATT] .17 IN415J .035 IN10O6 

IN4753A - INSIS41 IN4153 .035 IN1007 
1 1 WATT] 32 
SPECIFY txier f'\ OB V0LF1CE 



D5 


IN5400 


.11 


r* 


HJ5401 


.20 


m 


1N510! 


22 


B9 


IN5403 


25 


r* 


IN54EH 


.26 


l» 


IN5405 


.21 


10 


IK540G 


.30 




IH5407 


,33 




il,5 1 LIS 


.34 



METAL CAN 
TRANSISTORS 




REGULATORS 



VOLTAGE 

1 Al 

7SXXKC Spir |T03] 

I8XXUC 5entt |T0'220| 

1 Amp M*gttlvft 
».»[ Sir*; |T0-3] 

70XXUC Sar«& |T0-22O| 

faliUMt VmujB 5 0. 1 17. 15, IS. 24 

5 Amp Poiltlv* 
/Ak05SE S vcls ITO-3] 

I0K12SC 12 Votn ( 10-3) 
7SHSSC AdiuiUH [10-3) 

10 Amp PoittlKt 
?BP05SC 1 Wll rIO-31 



E3S 
I 19 

b 95 



SILICONIX 
VMOS 

VN46AF 40V t5W LIS 

VN66AF 60V 15W 1.J1 

VN98AF BOV 15W 1.41 

VNB9AF KJV15W LIS 

VM10KM WV IW SUPER 

SPECIAL .89 
2N6659 5.26 

2M6E60 2.65 

!N6661 5.2S 



PROTECT YOUR 
MICRO- 
COMPUTER 
BOARD WITH 
GENERAL 
SEMICONDUCTOR 
TRANSZORBS 

MPTE-5 5 VOLT Z.9S 
MPTE-1Z ^2 VOLT 2.95 
MPTE-15 16 VOLT 2.95 



MICRO COMPUTER 
SUPPORT CENTER 
STATIC RAM'S 



P2182-25L 

P2016-1EJ 

P2016-15 

PI TJ 15-20 

P2114-20L 

P2114-30L 

P2t 47-055 

C21 57-055 

C21S7-OJO 

P551B-!5 

P611 6-1 5 

P6 116-20 

P61 67-078 

PS514-20 

P6514-45 



P4050-3O 
P406O-30 
P41 16-20 
P41 16-25 
M 164-15 
P41 64-20 



C270A-45 
C2T1S/ 
TMS2516 
TM5271G 

C2532 

C273I 

C2564 

C2764 

C170IA 



IK 
I6K 
16K 
I EX 

4K 
JK 
4K 
16K 
16K 
16K 
16K 
16K 
16K 
4K 
4K 



(IK x 1) ?5CNS 
(2KkB) ICONS 
(2Kx8) 150NE 
i;k x S) ZOOMS 
(1K»4J 200NS 
(IK I 4) 303NS 
(4K » 1) 55NS 
MOKn 1} 55NS 
(16KX 1) 70NS 
(2Kk8) 2S0NS 
(2K*8) 150NS 
[2Ki6] 200NS 
(1GK i t) 70NS 
(1Kn4) ZOOMS 

UK t4l 450MS 



DYNAMIC 



4K 
4K 
16K 
16K 
64K 
64K 



( JKx K3S0NS 
( 4Kx II300NS 
(16K*1)200N5 

(16Kx1)250NS 
(64Ki1)150NS 
(64KX 1 1 200 MS 



IOPINLowPowbi 

24 PIN 

24 PIN 

24 PIN 

18 PIN Low Power 

18 PIN Low Power 

IB PIN 

20 PM 

20 PIN 

24 PIN (CMOS) 

24 PIN {CMOS) 

24 PIN I CMOS) 

20 PIN (CMOS) 

18 PIN (CMOS) 

18 PIN 

RAM'S 

18 PIN 

22 PIN 

16 PIN 

16 PIN 

16 PIN SPECIAL 

16 PIN 



EPROM'S 

8K(lKxS] 450NS 24 PIN 

■5k :>:>: Si 450MS 24 PIN 
Single S Volt Supply, inlel Pin Qui 

1EK (2K « 8) 450NS 24 PIN 

SPowerSuppiy.TIPIn'Oin 

32 K (2K X 8) 450NS 24 PIN 

T I Pin Out 



32 K (4K x 8] 
Inul Pin Out 



64K (8K x 8) 
T I Pin Out 



450NS 24 PIN 



450NS 



24 PIN 

VERY SPECIAL 
450NS 24 PIN 

VERT SPECIAL 

ZK (256 1 6) 1US 24 PIN 

BIPOLAR PROM'S 



64K (8K x 8) 

Inlel Pin Out 



1.59 
19.95 
11 35 
9.95 
2.45 
2.20 
4.95 
29.95 
26.95 
17.95 
17.95 
15.95 
24.95 
5.E5 
4.65 



3.65 
3.85 
1.95 
1.75 

12 35 
12.95 



5.28 
5.20 
9.95 
12.80 
12.60 
24.95 

24.95 

9.95 



6336/82823 32x8 Open Collector 16 

6331/625123 32x8 Trislale 16 

93417/32S128 256 x A Open Collector 16 

93427/828129 256x4 Trislale 16 

93436/825130 512x4 Open Collector 16 

93446/825 131 512x4 Trislale 16 

93448/62SH1 512x8 Trislale 24 

93453/82S137 1024x4 Trislale 18 

93451/82SH1 1024 x 8 Trislale 24 

24581/825165 2048x4 Trislale 16 

28S166/82S191 2048x8 Trislale 24 

EPROM. PROM and PAL Programming Services 

Guaranteed 24 Hour Turnaround Time 

Please include Trulh Table or Master PROM with 



PIN 

PIN 
PIN 
PIN 
PIN 
P '. 
PIN 
PIN 
f M 
PIN 
PIN 
Available 



2.50 
2.50 
2.45 
2.45 
4.95 
4.95 
7.95 
6.95 
14.95 
14.95 
22 50 



your order 



MICROPROCESSOR 
CHIP SETS 

6500 8080 

FAMILY FAMILY 



6502 CPU 


6.95 


6504 CPU 


6.95 


6505 CPU 


6.95 


6520 


4.65 


6522 


795 


6532 


10.85 


6551 


11.16 


8800 


FAMILY 


6800 CPU 


4.65 


66432 CPU 


7.95 


6868 CPU 


8.45 


6869 CPU 


19.95 


6810 


2.65 


6321 


2.65 


6B40 


7 95 


5845 


16.50 


6860 


3.15 


5S52 


4.85 


58000(6 MHZ) 


79.00 


66000 (8 MHZ) 


94.50 



6035 

8039 

6060 

BOSS 

8086(5 MHZ) 

8I55 

8748 

8212 

8214 

8216 

8224 

8226 



5.45 8228 
7.95 6261 

4.95 8253 

7.96 6255 
49.95 B257 

9.00 8259A 
28.95 B279 
2.25 8282 
3.85 B2S3 
1.95 6284 
2.95 8266 
2.2S 3287 
8268 



4.65 
5.95 
8.50 
565 
9.65 
7.50 
9.50 
6 95 
695 
6.95 
6.95 
6.95 
13.95 



Z80 




FAMILY 




Z8QA-CPU 


6.56 


28OA-F10 


6.25 


zeoA-CTc 


5.25 


280A-DMA 


16.50 


Z6M-twflT 


14.56 



MICRO- 
PROCESSOR 
QUARTZ 
CRYSTALS 

STANDARD 
FREQUENCIES 
AND PACKAGES 
1-12 MHZ ONLV 3.75 




THE SIMPLE SOLUTION 
TO I.C. SELECTION 
1982 IC MASTER 

' Deluxe 3500 Page Z -Volume Sel 
■ 55.000 1.C Devices 

* 150 Manufacturers 

* 2400 Complete Oata Sheas 
Irom 6Z Manufacturers 

* Quarterly I C UpdalBS Included in Price 

Regularly $82,50 
ACTIVE'S PRICE 



$69.95 



OPTOELECTRONICS 

L.E.D. Lamps 
lfD2P9 l-lammBM 
LEO £1 1 I-13mm(S»en 
LEO 112 T-13mm*t«w 
LEO 220 t-1-3V4mni AM 
LED 222 r-l-3/4nrr Green 
LED 224 T-l-3/4mmY(l]n* 
Displays 

END 357 

END SOU /TIL 3!! 

END SOF/TlL 321* 

OL 707/MAtl 72 

OL 1*16 

(4 Digil. 16 Scgm.Mii Alpha t<un ; 

S.M1S 

(4 Dioil. 17 Segmenl Alpha hum ;. 



■L0 74MI TIL 111 .51 

ILU74 2.H JF, ;t .51 

ILCT 61.95 4:,3: .99 
»CT! 57 




Refer to our previous 

JUNE ad for other 

devices not listed here. 

Active is your one stop 

source for the widest 

variety of electronic 

components. Contact us 

for devices not listed and 

for volume quotes. 

Unless superceded next 

month, the prices will 

remain valid for 60 days. 



PRESSURE-SENSITIVE P.C. DRAFTING AIDS 

Make professional P.C. artwork using 

JleeCO by Bishop Gnchics he 

Artwork tape, dortul pads. 'TO' style patterns, dip patterns. 

cut pads, multi-purpose pre-spaced pads, insertion type connector 

patterns and much more. EACH ONLY S1.99 



FLAT RIBBON CABLE 



OREV 

14C0ifD .35/FT. 34C0t«[> J57FT. 
KCOND ,39/FT. 40COSD .99/FT. 
75COhD 65/FT 50CLWD 1.35/FT 



RAINBOW 

1 4 GOND . 497FT 34 CONO 1 ,27/ FT 
16C0ND .577FT. 4DCOKD 1.4B7FT. 
25C0N0 79/FT. bOtjOND 1.79/FT, 



FUSES 



3 AG Ntvinil We FutH f2WV V hul 

;,T:H res n ivnwh sict »;ki omh irom i/4Ul \q j& 

1/4 Ul V* Vfl EV10 rnn/! i IV10 i V4 i b I J 

3 AG Skftkr FifiH 4»OV w hst) 

AT.pcrts mrmin iixxtaj ranw ircm uAk la '3£W 

Ui )/? 3/B It A 8/lQ 1 2. i A 5 6 / 9 1 W 1U 1i J-1/1 

Fuie ftfi wiih tut ind i irk si 

3 AG mini panil luse -latari 



RESISTOR NETWORKS 



SINGLEINLINE 

4306H - 3 OB 5 RESISTORS 6 PINS 74 

430flfl - 4 0P.?H£SI$-0H5 8 PINS ,79 

43irj» - somresiSTonsirjn'is m 

Anjilam uiva Irom 33 GHm 10 77U.OOG Qhnts 

SpeciFf -jr- nj and no pi rraslvi 4nu value LOhmji wilh ywji 



DUALINLINE 

4II4P - 7GR13RF.5r5TBP.S14F1N5.il 

4116° - B0RlbBFSIS10BSlnfnNSJ9 



POTENTIOMETERS 




3J69W7* 



I 



I I 



3299W/! 

saws 

.5 Wltl 

18 Turn 
1.8f 19. 



3006 P/ 
89PH 

.76 Wilt 
2i Turn 

1.19 H. 




Avjint:! V4lu« in OHMS 100 2rjQ 5D0. 1K ?K 5K 
UK. !<K 60K 1001 !00K 500K 1 MEG 
H-Vatuai 1000 



I.C. SOCKETS 

DUAL-IN-LINE ^^ OUAL-IN-UNE 

LOW PROFILE A^ 'Z0& WIRE WRAP 
.C. SOCKETS^^ic^^l "Wflf l-C. SOCKETS 



Conucli Erica Cdnucis Pna 



OS 


.12 20 


14 


.1122 


IS 


IS 24 


IS 


11 2B 




.14 70 
.52 22 
.55 24 
.57 25 
40 



31 
-It 

.17 

1.19 
1.71 



HSf S-103IB1 or i C i 
SPST 

18) Normally Clctc .75 

(C) Normilly Onan .75 



SWITCHES 

Mlniitura 89 1 Toggli 

2 

MST-18S0 

SPOT 
On Noiu-On 

1.99 



Slide Snilcfi 



SLS-220 

OPOT 



ONLY 
.59 



NOW YOU CAN CALL US TOLL FREE 800-343-0874 fw «pt*u 



FAST — EFFICIENT MAIL ORDER SERVICE 

u S Customers P Bm 8000. Westborougli. Mass 01581 

Mass Residents Call |517) 366-0500 
LhjlsirJe US 5951 Femer St {Mtl.|. Quebec Canada H4P 1M 

relet No 05-823554. lw. No 610-el?1-3251 

All pneei sho*n are in U S dollars 

Foreign cuslorners itmfl paymcnl 90 rrrt I bank jmii ar postal iii'jiil v orOor m U S, currtnuy 

Min-mum mail or dor SlfJ - Add S3 GO 10 com of posuago 6 hand kin 

Visit our new Weslburo outlet in Massachusetts 

Vtt9 and Maslorurd accerftcd 



Write for your 

free copy of 

Active's 

comprehensive 

catalog today 




CIRCLE 60 ON FREE INFORMATION CARD 



PROJECTION TV . . . Convert you r TV to project 7 
foot picture. Results equal to $2500.00 projector. 
Total cost less than $20.00. Plans & lens $16.00. 
Illustrated information free. Credit card orders 24 
hours. (215) 736-3979, MACROCOMGKK, Wash- 
ington Crossing, PA 18977 

SUBSCRIPTION television education manual. 
Complete theory and circuits $9.95. Parts and 
kits available D * S ENTERPRISES, PO Box 
1 1 0901 RE. Nashville, TN 372 1 1 

PROTECT your property. Alarm plans $4.00. 
Uses integrated circuits. MclNNIS, 860 Cole 
Road , Aromas. CA 95004 

DOUBLE pane windows. For summer and winter 
insulation, Send $5.50 for plans, to MTB Enter- 
prises, Box 13, North Chicago. IL 60064 




MINI FM MIC 

Ccmpici aha. only J' x1 - K V Tiwiffll^ 
to FM radio efl-IDS HHj. ExcBflliDnai 
auda quality Tra/iamit» stabta i^rul up 
to 900 'I. Complfltfl hi loci u». battery 
i mslruclpona Only SI 3. So AwombJay 
S18.95. Add it. 55 S4H aft Send 18c 
stamp ror brochure 

S.E. Corp.. Box 16969-ft 
TamrJ<*T#rr«». Fl 33ft07 



FREE KIT Cata log 



TIUN LiLNLRATOR KIT >59.95 
| Auto- Ranging Cap-meter kit $79.95 

Phone 415-447-3433 

Wnlft or Piions for FREE CATALOG. 
Average 1 minute Saturday call is £1£ 



PlA/^C SCIENTIFIC INSTRUMENTS 
UAVJE box , os4 o L1VERMORE < 



IESI 4 
EXPER1 - 
MENTERS 

.EQUIP 



LIVERMORE CA 94550 



REEL-TO-REEL TAPES 

TRUCKLOAD sale, Ampex Audio Tape. High 
quality reel to reel 1800' or 2400' on 7" reels, used 
once. $45.00 case of 40. B. THIERS, Box 6, Rich- 
boro, PA 18954 



EDUCATION & INSTRUCTION 

UNIVERSITY degrees by mail! Bachelors, Mas- 
ters. Ph.D. s ... Free revealing details COUNSEL- 
ING, Box 317-RE7,Tustin. CA 92680. 



ATTENTION 

ELECTRONIC TECHNICIANS 



Higfiiy Effeeiive Home Siudv ESEE Dagra* Pro- 
gram tor Expt-noncod Electronic Technicians 
Our New Aava need Placement Program gram* 
Credil Tor previous Schooling & Proiessionoi Ex- 
perience- Advance RcpldM Out 36lh Ynar. 

FKEE DESCRIPTIVE LJTEBATUBE1 
Cook's .nurture of Etectfonics Engineering 
DESK 15 , P.O. BO* 20345, JACKSON. MS 3*209 



FOR SALE 




Be an FCC LICENSED 

Electronic Technician 



Earn Up ID $600 fl Wuck & More! 
No coilly tchoel — Th» Origin il FCC Tiiti- 
AntW*E9 *Xixn inanuil [hit pr*Q*ttt you H 

homa lor FCC Ctntril R idlei tftpnBM Liceni*. 
Niwly TPvl»d multlpH-chokn mmi cenr *M 
#r*M Itlltd un th* iclual FCC Oom *um9 
Nr> pi*viaui experience rtquirtd, 112,95 P4»t' 
pi Id. MonoyijackGuirinlee 
Dr>[it.E 




PRODUCT, OflS^ 
P.O. Box 2G343, S?in FranciSCO. CA 94126 



COMPUTER SOFTWARE 

OSI & VIC-20 software and supplies available. 
Catalog Sf.00. BMS, Box 2132-RE. Oak Park, IL 
60303 



FIBEROPTICS 



FIBEROPTIC TTL trans, receiver kit DC— 20 kHz 
100 ft range. S24.95 boards, components, man- 
ual, 10 ft jacketed glass cable. Manual $5.00, 
cable 32c/ft- power, cases, required. Analog lev- 
el, audio models, engineering available. TECH- 
TRON, PO Sox 912. Saddle Brook, NJ 07662 
(201)628-1045 



MICROWAVE receiver system. Write: "Dealers 
Wanted," Dept. RE, POB 4181, Scottsdale, AZ 
85258(602)941-9395 

SCANNER/ monitor accessories— kits and fac- 
tory assembled. Free catalog. CAPRI ELEC- 
TRONICS, Route 1 R. Canon, G A 30520 

THE Intelligence Library- Restricted technical 
secrets — books on electronic surveillance, lock- 
picking, demolitions, investigation, etc. Free 
brochures: MENTOR, Dept. Z, 135-53 No. Blvd., 
Flushing, NY 11354 





CABLE TV 

CONVERTERS 

DESCRAMBLERS 

BUY DIRECT & SAVE 






40 CHANNEL 
CONVERTER 
$38 Regular $69 




* — I^^M j*~ 




AMATEUR MICROWAVE ,_ 
ANTENNA A/\ 

• Microwave Parabolic Antenna rf^f>Q 

• 26 DB Gain ^KN 

• Advanced Down Converter j/—>^ 

• Power Supply Included y^PV 

• Low-Loss Coaxial Cables j3S?^k_ 

• Complete-Ready to Install s"^ psiJ"} 
$1 19 Elsewhere $289 ^^ 

Send $2 for Complete Catalog 

Quantity Discount • VISA • COD 

VIDEO RESEARCH 

PO BOX 19462 

LOUISVILLE, KY 40219 

For Orders Only 800-626-5533 

For Information 502-969-1810 
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999 SURPLUS ITEMS! INS 



We're closing out our parts business to 
concentrate on the CompuPro line of high 
performance computers. Remaining parts listed 
below are limited quantity, first come/first served. 
Counts approximate ( + 5%). No phone orders, no 
partial orders. Use this ad as order blank, or photo- 
copy ad. 

DELUXE 1 2 V CLOCK NOW ON SPECIAL I 

For cars, vans, planes, boats, or houses using alternate DC 
power, National's MA1Q03 Is the finest looking, most readable 
12V DC clock module we've evar seen. Includes four blue/green 
fluorescent 0.3" readouts that are mote pleasing to the eye, and 
more readable, than LEDs or LCDs; brightness control option; 
"dlm-when-headllghts-on" option for automotive applications; 
and sample application note. 

These have sold elsewhere for up to $19.95. Our price: $3.95 
each, 2*17.95, or If you're looking for real value, 10959.951 Take 
advantage now of the one of the best clock module deals on the 
market. 

CAPACITORS 

1000 UF/35V, axial 40*5 

500 UFH5V. axial 50*5 

2200 uFHSV pc mount 35*5 

lOOOuF/ieV 50*5 

220 uFffiSV pc mount 50*5 

luOOuFHSOV 25*5 

10,000 uFdOV axial 25/55 

TRANSISTORS 

MPS3694 NPN 1000*35 

2N44CO NPN 1/4" leads 2000*70 

2N5227 PNP 1000*35 

2N4917 PNP 2000*70 

FPQ3725 quad xslstors 50*5 



_i 14 pin 
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LOW PROFILE SOCKETS 

Spin . 
4p 



16 pir, . 
1Spin. 
20 pin. 



.50*5 
.50*5 
.50*5 
. 40(15 
.35*5 



LINEAR ICS 

LM301 30*5 

LM741 50*5 

LM733 50*5 

LM380 30*5 

LM556 25*5 

LM703 25*5 

uA706 20*5 

uA723 25*5 

Lm1458 20*5 

CA3O80 10*5 

4195TK 20*5 

LM7606+6reg 10*5 

LM7808 +SVreg 10*5 

LM7815 +15Vreg....10*5 
LM781B+ 18V reg.... 10*5 
LM 7824+ 24 V reg.... 10*5 

LM7906-8Vreg 10*5 

LM7908-8V reg 10*5 

LM7915 -15V reg 10*5 

LM7918-18Vreg 10*5 

LM7924 -24V reg 10*5 



ODDS AND ENDS 

Misc. pots - some funny shafts, some duals, some singles, no 

time to select 35/S5 

250 Ohm trimpots 50*5 

500 Ohm 50*5 

25A/50Vdlode bridges 5*5 

Dynamic mlc originally designed for Cartrivislon with extension 

cable [minlplug male and female); stereo pair $5 

Extension cable as above 5*5 



Stereo amps with LM3805 and pots. May even work! . 



.2*5 



CMOS 

4010 

4015 

4016 

4019 

4022 

4023 

4025 

4028 

4030 

4040 

4069 

4071 

4073 

4075 

4093..... 

4116 

4507 

4512 



.. 40*4 
. 40*5 
.. 50*5 
.. 40*5 
.. 40*5 
.. 60*6 
. . 50*5 
.. 60*5 
.. 50*5 
.. 20*5 
. . 50*5 
-.50*5 
-.50*5 
. . 50*5 
.. 50*5 
. . 50/55 
.. 50*5 
.. 50*5 



15 M Hz crystal oscillator In small can 2*5 

Colorbursl crystal 3,58 MHz 

1 MHz HC-6 crystal 5*5 

\^ ELECTRONICS ^ 

OAKLAND AIRPORT, CA 9461 4-0355 

Send the coupon below to Bill God bout Electronics, RE Parts 
Sale, PO Box 2355 Oakland Airport, CA 94614-0355. 



Please send the parts circled aboue to (PLEASE PRINT OR 

TYPE): 



Strwl Addre&a (nacaaaary for UPS <Jf Vmrf\ 



To*n_ 



Subtotal lor pant: 

Call torn lajisajid tax 

I'.an 31 Infj (alrim out Tor Qfdar* 

ovarBS) 

Po : ta;ja ial low 5% , AJrcsaa ro I undod) 

TOTAL 
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Radio Shack Parts Bring Your Ideas to Life! 

No Waiting! • No Minimum Order! • Low Prices! 



Solar Power Demo Kit 







Here's a Fast, Easy Way 
To Design and Build! 

Design and Debug Your Circuit On a 
Socket, Transfer It to the PC Board 



Engineer's Notebook II 



Only 




249 



Ready to Use 
Ideal tor Models 

A lop-quality solar cell pre-wired to a precision DC motor- 
ready for your creative ideas! Great tor building into model 
windmills, boats, radiometers and more. Includes minia- 
ture propeller, color wheels, illustrated booklet, 
277-1201 9.35 

Now That It's Working . . . 






By Forrest Mima SU 

Gives you practical circuits for most analog and digital 
ICs. A wealth of Information, presented in an easy- to- re ad 
formal. 128 pages. Punched for three-ring binder. 
276-5002 2,48 

Computer Connectors 

m Soldarless, Reusable Typa 



51 



995 



is 595 



Dress up thai special project I Both of these deluxe enclo- 
sures feature vented steel lop. easy-to-work aluminum 
chassis, removable rubber feel and great-looking 
"TF.S-80 gray" styling. 



Fig. 



Size 



3Wx7*x5%- 
2'fex5'/itx4Vii" 



Cat. No. 



270-229 
270-226 



Each 



9.95 
6.96 



£] Pre- D dried PC Board. Holes match sockets (SO 
and E) (or easy transfer 2 r /iex5 ; nt>< '/.»", with 03' 
DEP center 650 connection points 276-170 . 3.29 
" Modular IC Breadboard Socket. DIP cenlBt. 
These boards snap together for larger projects and 
accept 30 to 22-guage solid wire. Two busses. 550 
indexed connection points 2*x 6* 278-174 . 11.95 

Modular IC Breadbord Socket. As above, but 
with 270 indexed connection points ZV>* 3%" 
276-175 6.95 
ifi Accessory Panel. Snaps into interlock groove of 
B Allows you to mouni controls, switches and read- 
outs 5* x 2'/.- 276-171 1.99 




Fig. 


Description 


Cat. No. 


Each 


A 
B 

c 

D 


D-Sub Male for RS-232 
25-Pin D-Sub Female 
40-Postiion Card-Edge 
34-Position Card-Edge 


276-1559 
276-1565 
276-1558 
276-1564 


4.99 
4.99 
4.9S 
4,95 



TV Horizontal 
Output Transistor 




2SC1309. Top-quality NPN replaces 
ECG-238, GE-38. SK-31 1 5 in many 19" 
color sets. With insulator, bushings. Why 
pay more? 276-2055 7.95 



Mercury Switch 

89' 




This submini gravity -actuated switch is ideal 
lor tamper alarms* position detecting and 
more. Rated 100 mi Hi amps al 24VDC. 



275-025 




Joystick Pot 
495 



Includes 

Mounting 

Template 

Great for video games, computers, radio 
control and morel Twin 100.000-ohm lin- 
ear pots. 1"-king control. 271-1705 . . . 4.95 



SPOT DIP Relay 

2" 




ES 



Photo Bargains! 

U tS K3 



Contacts Rated 
1 Amp at 125VAC 



5VDC, 56-Ohm Coll. Sensitive. Sub- 
mini size and ideal for PC board or 
DIP socket mounting. 1* x *b x 'fie". 
27S-216 2.99 



Mieronta® Test Equipment Values 





Micro Test Clips 
-|49 



1995 



34W 




Pkg, of 2 



fits u(a led 
Spring-action— ideal for testing on hi-den- 
aity PC boards. ttfe" long. Solder type. 
One red. one black 
270-370 Pkg. 012/1.49 

Binding Post Set 



,*: Digital Logic Probe. Simplifies digital trouble- 
shooting by indicating high. Iqw 01 pulsed logic stales 
with LEDs, Powered by circuit under lest. 

22-301 19,95 

T 27-Range VOM. Measures AC/DC volts, ohms. DC 
mill i amps, decibels. Big 4" mirrored scale. 30.000 
ohms per volt DC sensitivity. With leads, manual. Re- 
quires "AA" and 9V batteries. 22-203 34,95 




I 



■J39 

— - Pkg. of a 



Secure contact with push to release. Ac- 
cept up to 1 4-geuge wire Includes one 
rod. one black. 274-660 Pkg. ol 2/1 .39 



IC Protector Mat 



Only 

89* 



SxS* conductive foam mat protects sen- 
sitive ICs from static charges. Paya for 
itself with the first chip it saves! 
276-2400 69C 




'Phone Adapters 




S *" Slereo Phone Jack to '/»" 
Stereo Phone Plug. Use standard 
stereo headphone? with the new mini 

portables. 274-366 2.59 

© Vt " Stereo Jack to W Stereo 
Plug. Use "mini" headphones with 
std jacks. 274-367 2.39 



L*j Xenon Strobe Flaehlube. Bright, long- 
lila. Great for projects or replacement use 
Trigger voltage: 4kV. Anode: 3O0V maxi- 
mum. 20OV mln. With specs. 
272-1145 . 2.99 

08 4kV Trigger Coll. Use with Mnshlubo 
(above) Requires 200-300VDC primary 
source. With wirtng diagrams. 
272-1146. ... 1.49 

'i~. LASCR Photo Detector. Fast response 
makes it ideal for "slave" photoftash units 
TO-92 case. 276-1 DBS 1.99 

5-Volt Reed Relay 




DPST contacts rated 0.5 amp at 12SVAC.I 
5-volt, 160-ohm coil. PC board mountable. 
275-228 9gc 



DC Microammeter 
Cut 33% 

Reg. 8.95 




595 



to 50 Mlcroampn DC. Precision jeweled 
movement and easy-to-read face. 
270-1751 Salt S.95 



Radio /hack 

A DIVISION OF TANDY CORPORATION • OVER 6200 LOCATIONS IN 76 COUNTRIES 

Retail prices may vary at Individual stores and dealers 

CIRCLE 61 ON FREE INFORMATION CARD 
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RESISTORS 'AW. VsW5% carbon films 3c ea. NO 
MINIMUMS. Cabinet assortments, '1% metal 
films. Request details. Bulk pricing available JR 
INDUSTRIES 5834-C Swancreek. Toledo. OH 
43614 

SAVE up to 50% on name brand test equipment. 
Free catalog and price list SALEN ELECTRON- 
ICS, Box 32-G. Skokie. IL 60077 

BOOTLEGGERS Bible for CB modifications 
$12.95, CB Radio Repair Manual, $8.95, Linear 
Planbook S11.95. Also kits, complete units, and 
more! Catalog $1 GO at : A.P. SYSTEMS, POB 263 

RE. Newport. Rl 02840 

MICROWAVE TV antennas. Best in the West! 
Rod disc type. Complete with cable accessories 
Warranty. 52 dB $149.00 Dealers wanted. 
GALAXY ELECTRONICS, 6007 N. 61st Ave. 
Glendale.AZ 85301 (602)249-1151 

CABLE TV converters, microwave antennas. 
cable parts, plans, parts and assembled units. 
For information send $2.00. SAT-TECH P.O. Box 
1 0026, Cleveland, OH 441 1 

HIGHEST quality & highest gain, state-of-the-art 

microwave receiver systems, kits, complete. 
catalog $2.50. Wholesale prices, dealers inquire 
VIDEO COMMUNICATIONS RESEARCH, 1373b 

SW Bull Mtn. Rd., Tigard. OR 9723 

HEWLETT-Packard 608C signal generator. 10- 
480 MHz. calibrated $250.00. Test equipment 
catalog 25c EF ELECTRONICS, 10 Afton. 
Aurora, I L 60538 

QUALITY electric soldering gun with light. Ex- 
cellent tool for any soldering Job. Written guar- 



ORDEF No. 171AE0*7 

ll^Hlff «^ ROUTE SN. 

I PLATTSBURGH.N.Y, 12901 

1 Til.: (6181 561-8700, 



30 CHANNEL 
CABLE TV 
F CONVERTER 

UNUS Uft ,»S PARTS 



SUPER SALE 



EPROM's 

1-7 8 up 50 up 

2716 (450nS, 5V) $3.95 $3.55 CALL 
2732 (450nS, BV) 7.85 6.95 CALL 

2KX8GM0SRAM 

1-7 a up 50 up 

6116P-3 (150nS) $7.50 $7.20 CALL 

16K RAM EXPANSION KIT 

ForTHS-80 Model III 
Set of 8 pieces UP0416C-2 (200nS) $12.95 

Oala lurnishtcl with purchosn on request 

■ISC 

ADC0809 (Analog/Digital Counter) 

8 bit/8 channel multiplexer $4.20 

EPROM 271 6-1 (350nS, 5V) $7.20 

=& SU/VTROMCS CO., inc. 

~ 12621 CRENSHAW BOULEVARD 

«^_^~ HAWTHORNE. CALIFORNIA 90250 

'^■^' 5TQRE HOURS L".r In ' iUrr l.i r. K,—. — 5i- IfJjn.'.nSp- 

IN CAf IFOHN-A BUTSIOE CALIFORNIA TOLL FR£e 

(21 J) 644-1143 1-800-421-5775 

Mm Orclfif: SIO. P/H: 42. Actupt VISA. Miueicird. chick or H.O. 



antee. S16.95. Free brochure, RANDY D. BRAD- 
BERRY, PO Box 27185, Oakland, CA 94602 

ELECTRONIC components, new. best prices. 
Send $1 00 for flyer. Refund on $5.00 order, 
MACKEY ENTERPRISES, 4849 Elderberry, 
Springfield. OR 97477 

ATARI Activision Intellivision game cartridges at 
special discount prices. For free information. 
write TIMKA, INC., PO Box 390297, Miami FL, 
33139 

SYNTHESIZER keyboards (Thomas organ) 61 
note 2 cont./key $100.00. 44 note, H.D. const. 
$75.00. Shipping extra (714) 838-7559 KEY- 
BOARDS, 1 5657G Pasadena. Tustin, CA 92680 






QBOVI 



THEY TALK- 
YOU LISTEN! 



Ttprov* your marc.lorlng ncMHfl wllh 
Jurilqut iCCCstDTlaa. Preamps, dcstrfliriblerj, 
I notch fllEtrt, adlve anlennas, preselectors, 
mil IN -couplers, ircqucncy Hilt, beam 
„ unlennm and mora. 



IFREK CATALOG 



FREE 



GRDUt tNltnPRISES INC. Deo I J Brassltmii NC Z83QZ 



BAR graph generates graphic display of input 
voltage. Adjustable calibration, smoked glass 
front panel, easy hookup. Exciting music level 
display, many other applications. Send $14.95. 
FARTHEST FRINGE S.A., 101 Highway Blvd., 
North Pekin.IL 6 1554 

VIDEO stabilizers, image enhancers, cable con- 
verters, and morel! Free shipping in the U.S.A. 
Catalog $1.00 ELECTRONICS ETCETERA, Box 
826-F, Solvang. CA 93463 

SELECTRIC I w/interface $449.00, 35TTY $60.00. 
Modem $20,00, Auto/Paper winder $19.00, 2- 
copy paper, $1.95. Seiectric table $55.00, com- 
puter grade supplies. $30.00. Send 50c for info: 
KNAPPEN, Rt #2, Box 590. Galesville, Wl 54630 
(603)582-4124 

MAGIC TV machine. Amateur microwave receiv- 
ers, 1 yr warranty, $99.95. MEC, Box 3123, 
Tempe, AZ 852S1. We repair most brands of 
amateur microwave receivers. 

LONG -pi ay cassette recorder, 1 'A pounds, with 
two slow speeds for recording up to 15 hours on 
a single standard C-180 tape! Unbelievable sen- 
sitivity and voice fidelity. Takes telephone re- 
cording and voice activator accessories. Perfect 
for professionals, students, security personnel. 
Excellent tor radio and TV. security monitoring, 
home surveillance, lectures. Free brochure. 
EXTENDO-TAPE SYSTEMS, Dept. RE. Box 
1 6000LC, Temple Terrace. FL 33687 

SATTEC receiver $695.00, Avantech LNA 
$550.00, Vidare 10' antenna $1895.00. Complete 
earth stations installed from $4000.00. (607) 862- 
9768. 
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Bare Bones APPLE II 

w/o * 

Keyboard $. 

$£mKO 48k 

Pwr. Supply 



w, 



RAM 



Microswitch: Power Supply* APPLE 
Keyboard i Pad: : 5 3m p, r : Reference Manl. 
* 95PO ■ * 124.00 : $18.00 



SPECIALS 
S255 — *5.95 

874B-8 — *3100 
3341PC— '2.00 

MMSCXyO — 35c 

MC63O0 — 7.75 
MC6S02 - *1495 
MC6850 —'4,50 

MC6S21 — M.95 



+82 

i.e. 

MASTER 

$59.95 



GLOBAL 
LPK-1: 

Lc-fftc Prob* 
Kit- compW* 
nothing extra 
to buy Mm. 

pulst width 
3Bkwc 



REAL-TIME CLOCK 
CALENDAR (MSM 5632) 

«*!<■ Wbnc ■*•!■! Oil* CMOS i C 



*7.45 



-0M* OrtntKl 

■I Bel OaTi Out 

1 tfi.1 Addtw 

'"Ir-i* Hotd S*Hk ■ ■'•It I 

''** sifA«k XTAL 

'HTHKhr il«l Contra* t 2jJ5 

'S> Pc— Sup 

' low Pe mm o i ii-c-*i on 



DISKETTE SALE!! 

WABASH* 

5W 8inch 
SS'SD *25.0Q*25.00 



COMPUTERS 

ATARI" 800™ 
COMPUTER SYSTEM 

400w/16K * 360 00 

BOOwlSK » 699.00 
*8O0 Computer w/48K 

*825.oo 




*«$ 



ATARI PERIPHERALS: 



Pri r t(K-825"-650l» 
Diik Dr.-B10- 486P° 
Reco,ti"*10- 82°° \ 
Mritelpc) 
Joy»t»ck{pr.K 
S2kRAM- 179.96 
Basic C*rt.-49«> 



> 16.96 
,1/ 



Asteroids 

Missfe Corn^ 32 SO 
SupBricOut 
Anam. Kit - «9P° 
Star Raiders- 450° 
Saskalball- 28™ 
Chess- 3200 



ZENITH [D 
12in.15MHi 

J.C.S B 
12in18MHi 

amdekH 

12in12MHr. 

13in Colorr— > 

[3.] 



* MONITORS* 



1 Greer. Phos *., oc . ft 

Hi-nm. -*»1 18.50 

I Gi Hi i Phos 



TGraorvPHos. &* wr m 
Hi-Res —^'155.50 
Mon glare 
Scixci 

3 .Green Phos. 

li Lo-Bes. — $375.50 



s - *1 65.50 



COMPONENTS 



7*LS SERIES 



74LS00 24 

TA\ f*0? 2* 

74LSOJ 2* 

741 W^ 2* 

74LSH H 

HLS<K X 

74LS06 2B 

74LS10 ?4 

7415 11 33 

74LS12 J3 

74i... S 1 7s. *'.' 

74LSU ea 

74L52Q 2* 

T4LS21 24 

74L52B 3Q 

74LS27 28 

74L^2B $2 

74L.S30 24 

74LSJ2 32 

74LS37 SO 

74LS3A 32 

74LS42 50 

74L54S TO 

74L551 24 

74LSSS 39 

74L&74 35 

74LS7S 4S 

74L$7B 30 

74LS7S SO 



74LSB3 

74LS8* 

74L5«> 

74 l S ■ i ■ i 

74L5B2 

74LS93 

74L59S 

74LS107 

74LS1M 

74 LSI 12 

MLS 11 3 

74LS114 

74LS12? 

74LS123 

MLS 125 

74 LSI 26 

74L5.32 

74 LSI 16 

ML5138 

MLS .34 

74LS14S 

MLSlSl 

T4LS1S3 

74LS1S? 

74LS15S 

74 LSI SI 

74LS1A2 

74 LSI 63 

74LS1S4 



fQ 74LS165 

38 MLS.G9 

40 74 LSI 70 

05 74LS1M 

65 74LSI7S 

80 74LS>«Q 

HO 74LSlS> 

3B 74LS221 

36 74LS244 

40 74 L 5241 

40 MLS244 

45 74LS245 

40 74LS246 

■5 74LS24A 

90 74L5251 

S5 74 LS2S3 

70 74LS267 

50 TIL 5250 

05 74LS2S4 

65 T4 1 5260 

1 10 74LS273 

70 74LS275 

7Q 74LS279 

70 74 L$263 

TO 74 LS373 

64 74 LS374 

0S 74 L 5377 




QfHAMlC HAMl 



MS SERIES 



4027 . 
4.16 ZQOrt* 
4164 200n» 



t;i3 7 8o- 



STATIC RAMS 



2112 

2114 

2114L JOpHS 

HM6116 200N5 



if BS 

11 sG 



4'l0 50 e , 



MtSC 




ST20 
0T2B 
OOM 
6000* 

6155 
0255 

MC1330 

MC1350 

MC1366 

«Ct456 

LM30O 

LH3» 

LM5S& 

LH741 

LH.310 

LM160O 

LU1H9 



260 

ISO* 

7604 PtO 

6502 

6&OZA 

00054 

Hceaoo 



120 
1.H> 
27S 
373 
10 50 
4.50 
1.55 
1.15 
1.50 



hMAE WiSC 

0212 

S216 

1103A 

UFD7£f, 1 

AYS 10134 

14 BA 

1440 

UC4S02 

MC5H2tP 

HCSBBOP 



14.95 
4.95 

4 SO 



74SOO 
MS02 
74S03 
MS04 
7450$ 
74SC4 
74S10 
74S1S 
7452-D 
MS22 
74S30 
74S37 
74551 
74S45 
74ST4 



1702 
2700 

271615V) 
TW527-16 
2732 <5Vt 
TMS2S32 






74546 
7451.3 
74S132 

74S13A 
74S140 
74S156 
74S174 
MS 175 
74S151 
74S162 
74$ 100 
74S240 
745244 
74S47T 



i.m 

',45 
1.10 



4QO 
2.7S 

.1. n 

D KJ 
3 50 

■J VI 



74547? 15.00 



4 35 S'3 «5« 
2.K -B^ 65m 

5 00 6M 50wi 
B3S 0^6OOi# 

10H tH9 35«a 

11 SO Br 1Q 25«i 



VOLTAGE REGOL4TC«S 



I.C. 

SOCKETS 



B 50 

5 00 

6 00 
6« 

12 00 

6 50 

7 75 




1O/5 30 

lort.to 

10«.70 
KW.70 

10/1370 

iom.7T> 

1071770 



It 

107130 
fVlJO 
107140 

un.ao 

W3.70 

1W7U 
TsDVJOO 

icviw 



CIRCLE 68 ONI FREE INFORMATION CARD 



^yUDWVNCED 

t >-cximputer 
^\ Products 




MICROPROCESSORS 



16K Apple™ Ramcard 

LIST 195 

ACP 
*7495 

• Full 1 year warranty 
• Top quality — gold fingers 
• Expand Apple II 48K to 64K 
• Compatible with Z-30 Softcard" 
• Allows system to run with CP/M\ PASCAL, 
DOS3.3,COBAL,VisicalC, etc 
• Supplied with extra 16K RAM & has (2) LEO'S 




32K STATIC RAM 




21 Ul-i 

16K4MHzKlt 3163.96 

I6K4MHI AST m 217.95 

32X4MMiKi1 * 1MS5 -»M>fc 
* 32K 4 MHz AiT • 338.00 

BAKE BOARD 39.B5 

BJAflBdw/allPMls 1.41 mem 99.95 



BARE BOARDS 



S-1 GO Sound Board 

32* Static RAM (2H4) 
BK EPHOM 12705} 

2706/2716 EPROM 
ACP Proto Board 
V«(0f B3Q0 Ptq'O 
Voclor B803 T 1 Slot MS 
ACP Extender wltti conntclof 
13 : Slot Wolhw Board (WMG) 
3 SJoE Mother Bo«* 3 (WHC'i 
6 5kH MoBier Bd (Ex pn/idablel 
Floppy PCB <6" SHUGARX) 
Si 00(A Y6-39lO> Sound BoarS 
Apple Sound Board 



* 1-: 35 
34 95 
34.95 
24.95 
34.95 
J? 95 
22.20 
29.95 
>S95 
32.05 
28.95 
34.95 
39.96 
34.05 
24.95 



UV "EPROM" 

ERASER 

Model 
UVs-1 1 E 
S79.95 

HeWHEPROfcTS 
at . lime 
$32.5.00 




16K Memory 
Expansion Kits 

for Apple/TRS-30 

BEKH11610K 

2Oa/250nS &•* Q QC 

SokHv compuler *5> I iC.yO 

CALL FOR VOLUME PRICING 



"D" SUB CONNECTORS 



s$ 



L'nrpj- prica. OE-37 
male, DB25 i , tjfli*J>- 
Gold PC motina. with 
mauniing hbla». 
Mig AMP 
SCflCiry 25 of 37 pin t- 



B037 $2.50 0625 $1 .95 



Stepper Motor 



«** 



USED IN 

DATA 

PRODUCTS 

PRINTER 
$19.95 ... 



1 2 VOLT 
BUZZER/HORN 

2" P1AMETEB 
ALL METAL 

Z/$1.99 



# 



GE D43C3 

#F*MP power 
HFE« 40-120 
VCEO = 30 
G«3A 
6,000 Bca availaolo 



690 ea. 



Astec RF Modulator 



A* 



for 
Wl COLOR 

r* & 

.f B/W 



P/Nlo$2Ch.nrwai3of4 
P/H 41 61 UHF Channel 33 



J6D5 

6.95 



MOSTEK 

■ Same as. 



4K 
RAMS 



200,000 p*aeea In 
ttatx — pr ieftd to movfl. 
, MK4027 except lmS 
nrrrDsh MK4015 4K)(1 RAM 



PMI "Super Beta" 

»LOW POWER 
IPLIFIE 



1895 

ACP 
S1.B5 



INTERNALLY 

COMPENSATED 
P/NOP12QJ 

Vattael - 1 ,0 mV 
lb«aa = 5.0mA 
Gain - 40V/mV 
(quantity lirniled) 



4K STATIC RAM 
IELL-OFF 

10/S9.90 




Sjmfl as TMS4044 

but dflSHgnod specif tcaJhy 

to Z*8C bawd systems- This 

Ik a rutl-apflo 4K*T. RAM, 450n6 

Of d*r P/N 2j*og61 OW while Supply last*. 



Zilog 

Z8CPU 

with 
TINY 
BASIC 

Debug prog 
Plus 6132 companion 
quasi-static RAM 29.95 



irog. $49.95 



B o°o s 



"BUNKER" lot, „ 

tpondbiound Ccnteiate. 

ready to w*i r. &*&•). 

Sold ■< NieffLsn Marcus 
1« 69.95. ACP 649.95 
^f*fl. yelKr*, green LED 1 * 



CONNECTORS 



D025P |RS232, 


63.25 


DB25S F i.-.-ii :■.;■ 


3.75 


Hoed 


1.25 


Sat with Hood. Sale 


7.5C 


22/44 £VT KJM 


295 


43/3B S/T. MOT 


sac 


50/100 Smoq cormeciry w/w 


4 35 


50/100 SHOO CcnnKlrjr SVT 


395 



Full ASCII 
Encoded Keyboards 

nCilt 2 8- Character, 58-Key 
Typpwrjttor 
^h» Format 
- J ^ for 

Alphanumeric 
Entry 

VF^&OSAayiic. sella] oulpul Rsg.S99.0D 

acp SALE ... $69.95 




19BM 

M8 
11 JW 

3«0 'OS 

l«d B75 

BOOM 4,7a 

ens i4.fla 



5116/2016S7.95 

5264-64K fl.lEO 

4116-2 1.90 

4116-2 0/12 35 

2t01 

2102 

2.102-2 

21LQ2-4 

2111 

2112 

2114 

2114L-2 

2114L-4 

2125 



H»a-1 11 493 

2»1 UK 

!«1A 1-4 G-2 

B9QOJL 4103 

050Q 995 

SOOZA 1B.95 
UMICu M85 

0600 II 7b 

KOOB 1995 



K-.^-JfJ 3* » 

S75E 40 « 

B744 4fltt 

W» 30.00 

SOM 40.« 

eecoo ij0 55 




fl1 56 59 95 
6156 9 95 
BS0220AD 

5205 2.60 
B212 2.7S 
6214 4 9S 

6216 2.76 
B224 2.95 
6226 205 
6226 395 
6243 0.50 
8256 14£5 
8251 6-50 
6253 11.05 
6255 4 50 
62S7 050 



5259 S3 95 
6275 19.35 
6279 9.50 
6610 4.75 
B620 6.60 
£621 6.50 
632310.53 
6834 16.95 
6S45 22.95 
6647 27.95 
6550 5.25 
6652 5.25 
6660 10.95 
6662 1095 
6B75 596 
6860 2.49 



6520 

6622 

6530-X 

6562 

6561 

2BO-P10 

zeoA'Pio 

Z60-CTC 
EBM*CTC 
ZBO-OMA 
ZaOAOMA 2795 
Z60-SI0 24.95 
ZS0A-S1O 29.B5 



S22 95 
10.06 
22.95 
5-95 
9.95 
24.95 
17.95 
1995 
6.50 
9.50 
5-50 
0,50 
19.95 



MOS PROMS 



27D44BKKSJTS 
27321JKk8)TS 

2716/3516; 5V 
|2KkS}TS 
TMS2716.5V.12V 
2 1 S3. 5V, (450nS> 



S6fi 95 270S HiOnSl S4 75 

12JH 27Wil)«m51 535 

1702A STB 

795 MM5203AQ 1450 

1705 MM5204D 995 
350 



I!I5.^!I 



I i • i-r.-; ■ 1 1 *'\ u« 
:nj-CM-riv|L3* 

UCMHTtDfLKIE 
WMHTJOMKh! 
UCUMrSOjUchil 

IWIOIU 
ITU BJITiajpr 
17B1-01 DuMnvPT 
ir»1->HEu»i**wr 
i r?J DC PS Fb»p, 
17B7DD.DSFlGffr 
1EI1 Oi-jSrpii'j 
?141ClW:k&»mtnr 
I7M I iw Bury 
I7D1 ID hJ burr 
JTOlMft 



NJS 



II2U 
1115 

■3*5 
»« 
Z9tV 
1*15 

u» 

HI'! 
1«K 

1>S 

use 

1110 



DA0» 

MCW 1H 

HJ1 r-uncicn Cfotii^ii < 5C 

'■-'■-.: i VCO 3» 

LUSKWa IK 
XMMi FirtCuW BtMf Ui 5 » 

ninmiiM.irrt ssi 

AlSlfllidV.lW 4» 

ttS1BH#.'1tlII5-HW IK 

AH1DHA)11I3|S^ (K 

■4101 l» 

mail?} ■» 

!350 LIFT IJS 

KMIrim* !<f£ 

MC14411 11 K 



KM Wi ta Infl Cw*. 7 » CDUSOlt 

BJ5D3T4-Ir»>lKrj 

UMlil t>l 

MOIUtH 

EMOI1 DlaA 



13 ts msifto 

ATVJ17* 
5H UM^^awc 



IU9 
1515 

1175 



TTTTTTT 



6 pin LP 

14 pin LP 
16 pin LP 
16 pin LP 
20 pin LP 

22 pin LP 

2-t pin LP 
23pnLP 
40 pm LP 



3L WIREWRAP 
SOCKETS (BOLD) 



LOW PROFILE 

SOCKETS (TIN) 



-30 



J1 

IB 
.32 

jit 

37 



30 
J4 
.36 



ff 



ft pin mv .55 

IDCriii WW{Tini] .65 
J4 pin WW .76 

16 pin V 
16 pin <i 



20 e 

22 pin V 
24 pin V 

26p)flV 
40 pin \ 



.95 
1.16 
1.45 

1.35 
1,60 
220 



106 
1.35 

1.26 
1.63 
200 



61 
.99 
1,23 
1.14 

i.sa 

160 



SUPER IC CLOS 



r*BH05K 

76M06 

78M.G. 

LM106AH 

LM300H 

LM301CN 

LM304H 

LM306H 

LM306H 

LM307CN 

LU30SCN 

LM300K 

LFA]!0CH 

LM311D/CW 

LM612H 

U43T7T 

LM318CN 

LM319N/H 

LM320K-KK* 

LM32GTOOC 

LM320H-XX^ 

LM323K 

LM324N 

LA*337K 

LM336K 

LM333N 

LM340K-XX- 

LM340T-XX* 

U(O40H-XX' 



LM34SN 
LM35QK 

LW56CN 
LM360H 

LM372H 
LM376M 
LhB77K 

LMSfiOCNyW 

LM361N 

LM363T 

LM386N 

LM367N 

LM390N 

NE531V,0" 

NE555V 

NE556N 

NE561T 

NE565N/H 

NE566HyV 

ME567V/H 

NE592N 

LM702H 

LM7U9N/H 

LH71HN/H 

LM711IM/H 

LM71SX 

LM733N/H 
LM739M 

LM741CSN^4 

LM741CN-14 

LM747K/H 

LM745W/H 

LM760CIN 

LM1310N 

MC1360 

MCI 350 

MC135S 



74SOOS .39 

74502 ,43 

74503 .45 

74504 ,52 
745D5 5>2 
74606 40 
74S00 49 
74S10 42 
74SH .42 
74S15 42 
74S20 42 
74S22 .42 
74S30 42 
74332 .46 

74535 1.19 
74S40 .40 
74S51 .42 

74564 46 

74565 .46 
74S74 .60 

74536 ,72 
74S112 ,72 
746113 72 
74SH4 .72 



£5.95 
1.49 

1.49 

2.95 

» 

35 

1.96 
1.69 
3.25 
29 
99 
1.40 
1.2S 

m 

1.75 
1.70 
1.40 
1.25 
1-35 
1.39 
1,25 
4 95 
.95 
5.96 
696 
95 
1 75 
I. .25 
1.26 
195 
1.20 
560 
.96 
14.9 
T06 
3.75 
2.75 
1,25 
T.79 
1.95 
1.25 
1.40 
1.95 
3.75 
.39 
.96 
19.95 
1.25 
1.75 
1.50 
2.75 
1,99 
20 
.75 
39 



1-15 
33 
.19 
.76 

DO 
2.95 
1-90 
1.95 

1.95 
1.75 



LM1414N 
LM1456CWN 

MCT438N 

MGHaaw 

LM1S56M 

LMT620N 

LM165GN 

LM1669M 

LM2111BN 

LM2900N 

LM2901N 

LM2917SM 

CA3013T 

CA3018T 

CA3021T 

CA3023T 

CA3035T 

CA3030T 

CA3046W 

LM3053N 

CA3069N 

CA30HJN 

CA3062N 

LM3065r. 

CA3060T 

CA3061H 

CA3062N 

CA3063H 

CA30B6N 

CA3060+* 

CA309f2JS 

CA3097M 

CA3100T 

CA3140T 

CA3146N 

CA3160T 

CA3190N 

CA341DN 

MC3423M 

MC3460N 

SG3524N 

CA3S00N 

LM39O0M 

LW3905M 

LM3D0ON 

LM39t4N 

LM39.5M 

LM391BN 

RC4131N 

BC4136W 

RC4151N 

RC4194TK 

FIC419STK 

LXN2001 

ULN2003 

SN754S0H 

SN75451H 

SS75452K 

SN75453W 

SN75454N 

6N75401N 

SN75492H 

SN75493N 

SH7S494M 

TL494CN 

TL4aecP 



99 
60 

1 50 
.95 
05 

3 10 

1.76 

.99 

2-50 

2 95 
2.19 
1.09 
649 
2.99 
2.75 
1.29 
1.20 
1.49 
3-19 
319 
4.95 
149 
t-20 
1.60 

T.eo 

1.55 
60 
2.09 
3.49 
U99 
1.30' 
1.19 
2.40 
1.19 
1.95 
69 
1.40 
3.95 
3.9£ 
660 



3.76 
3.96 
6.75 
2.05 
1.10 
3.70 
40S 
5.40 
1.25 
150 
.50 



4 JO 

I. fir; 



74S124 
746133 
74S134 
74S135 
746136 
7461 Sfl 
74S139 
74S140 
746151 
74S153 
74S157 
746166 
74Sl&a 
74S174 
74S175 
746153 
74S194 
74S195 
746196 
74S240 
74S241 
74S242 
74S243 



369 
.54 



,73 
i 20 
i 20 
129 
| 2fl 

1 70 
1.49 
1,40 

i 09 
1^0 

: ;:-, 

2 ?.:. 

2.75 

?W 



74S244 S2.99 

74S251 1,35 

74S253 135 

746267 1,20 

743258 1.29 

74S2BQ .75 

746260 2-70 

746267 2.99 

74&2B6 255 

745373 610 

746674 6.10 

746367 275 

745471 7.95 

745472 70S 
743473 7.95 
74S474 9.95 
746475 90S 
743570 5.75 

745571 5.75 

745572 6.95 
743573 0,05 
743940 2.90 

74S041 ::■■:>.: 



DIP 
SWITCHES 



2 Position S .99 

4Pwi1lon 1.10 

SPHllkVl 1.29 

6 Position 1 65 




7 Position $1.39 

SPotJlion 1.49 

9Po*iHOn 1.85 

lOPOsil-on 1.60 



MUFFIN® FAN 

Trie dopendablt; low 
coat, largest aelllmcj Ian 
lor commerGial cooling 
applications. 

• lOSCImhOifjiii.' delivery 

* 4.66" «q. x 1 ,50" da«p. 
WnJflW-17Qt 

SPECIAL PURCHASE 




EOUT SPECIALS 



UUO006 2/6199 

74LS6M 3/1.99 

7-ILS377 2/1.99 

74LS241 2/1 99 

6250 605 

6501 FiAM 2.95 

LM733CN 3/1.99 

MC1414 3/1.99 



2N6121 0/01.00 

3TG2062 60S 

7452B7 1,95 

2756 EPHOM 2.95 
74173/8T1Q 5/1-99 
Z80ACPU 4.05 

6522 6.95 

6502 CPU 5.95 



eoaoACPU 2.9s 

2102F1AM .75 

4060 RAM 1.40 

BX300 CPU 1405 

746367 1.96 

2700EPROM 6V2095 

74L303 3/100 

2114 6/14.50 



5C07CHT 


S&S5 


11CM 


5-95 


95HCU 


sea 


WM&320 


s.aa 


9131 RAM 


1.9a 


EMUU03 


1» 


1103 RAM 


11s 


0700 A/D 


2/16,95 



TOU FREE 

800-854-8230 

910-595-1565 



Mailorder P.O. Son 17329 Inlne. Cft 92713 

R dill: 1 31 D B E, Edlnger. Sinli Ana CA S2705 
|714) 55S-881 3 
542 W, Trimble. Sin Jose. Cfl 95131 
1499) 040-7010 



CIRCLE 62 ON FREE INFORMATION CARD 





















|r^!|tM 






7400* 


.19 


7475 J 


.36 


74t8t t 66 




7401 


.22 


7476 


34 


74162 


SO 




7402 


S3. 


7479 


4.60 


74163 


87 




7403 


21 


7430 


.40 


74164 


.87 




7404 


32 


7482 


95. 


74165 


67 




7406 


.23 


7433 


55 


74 tee 


1 20 




7406 


-3S 


7435 


65 


74167 


1.95 




7407 


J5 


7485 


65 


74t70 


189 




7408 


.26 


74S9 


T,75 


74172 


475 




7409 


.23 


7490 


39 


74173 


.79 




7410 


.22 


7491 


57 


74174 


80 




7411 


29 


7492 


.46 


74175 


85 




7412 


,29 


7493 


45 


74176 


75 




7413 


39 


7494 


.69 


74177 


.76 




7414 


.59 


7495 


65 


74179 


134 




7416 


29 


7495 


69 


74180 


75 




7417 


.29 


7497 


2.90 


74181 


1 75 




7420 


S2 


74100 


2.90 


74162 


.75 




7421 


.35 


74107 


62 


74184 


2.25 




7422 


23 


74109 


,37 


74185 


225 




7423 


20 


74t16 


1.95 


74188 


9.95 




7425 


23 


74121 


.29 


74188 


390 




7426 


29 


74123 


30 


74190 


1.16 




7427 


,26 


74123 


59 


74191 


1 16 




7429 


.45 


74125 


39 


74192 


65 




7430 


23 


74128 


.44 


74193 


85 




7432 


23 


74128 


50 


74194 


85 




7437 


25 


74132 


.09 


74195 


.68 




7436 


23 


74138 


.75 


74198 


65 




7460 


23 


74139 


.05 


74197 


.85 




7440 


.11 


74141 


79 


7419S 


130 




7441 


.79 


74142 


295 


74199 


1.39 




7442 


-57 


74143 


205 


74221 


1 19 




7443 


.96 


74144 


2.95 


74251 


.95 




7444 


.AS 


74145 


.62 


74273 


1.05 




7445 


-79 


74147 


1-95 


74276 


1.89 




7448 


.79 


74146 


1.20 


74279 


.75 




7447 


.65 


74150 


1.09 


74283 


1.40 




7448 


.79 


74151 


67 


74264 


3.90 




7460 


.19 


74152 


.57 


74285 


3.90 




7461 


.IS 


74153 


.67 


74290 


1.26 




7453 


.19 


74154 


1.19 


74298 


.96 




7454 


.19 


74155 


70 


74365 


08 




r.isn 


.25 


74168 


78 


74366 


88 




7450 


.23 


74157 


69 


74367 


86 




7-170 


.29 


74158 


1.65 


74368 


.68 




7472 


23 


74169 


2.49 


74390 


1.45 




7473 


M 


74160 


.66 


74393 


190 




7474 


34 
1 


fZTT? 


•3 


74400 


ISO 




74LS00& 26 


74LS113S 43 


74LS2455J20 




74LS01 


23 


74LS114 


.43 


7413247 


1.10 




7-tLS02 


23 


'4LS123 


55 


74LS248 


1.10 




74LSQ3 


.28 


74LS123 


1.10 


74LS249 


1.19 




74LSQ4 


35 


74LS124 


1.35 


74LS2S1 


1.40 




74LS05 


23 


KLST2S 


60 


74LS253 


1.40 




74LS06 


23 


,-.:[.S:r6 


62 


74L5257 


.85 




74LS09 


35 


74LS132 


79 


74LS25S 


-98 




74L510 


2S 


74LS136 


.49 


74L$259 


2S6 




74LS11 


-39 


74LS135 


66 


74LS260 


-65 




74L312 


-33 


.'■US'in 


.55 


74LS291 


2.49 




74LS13 


.47 


74LS145 


1.25 


74LS268 


.59 




74LS14 


.95 


74L8146 


1.49 


74LS273 


1.76 




74LSI5 


33 


74L3161 


.70 


74LS275 


4.40 




74LS20 


28 


74L3153 


79 


74LS279 


59 




74L521 


-33 


74LS154 


1.70 


74LS283 


.99 




74LS22 


S3 


74LS156 


1.10 


74LS290 


.99 




74LS26 


XI 


74L5155 


.99 


74LS293 


99 




74LS27 


-33 


74LS157 


.65 


74L5295 


1,10 




74LS26 


33 


74LS156 


,75 


74LS298 


1 19 




74LS60 


23 


74LS180 


1.06 


74LS324 


1.75 




74LS32 


S3 


74L5161 


1.15 


74LS347 


1.95 




74LS33 


-56 


74LS182 


105 


fJLSSB 


1.95 




74LS37 


AS 


ntsira 


106 


74LS3B2 


1.19 




74L336 


23 


jas'eJ 


1,19 


74LS353 


1.19 




74L340 


26 


74LS1B6 


.69 


7-lLSS.i 


1.49 




74LS42 


79 


ML.S-D! 


2.46 


7413366 


.69 




74LS47 


,79 


74LS163 


1.15 


74L&K6 


.69 




74LS4B 


.96 


MLaiea 


1.15 


74LS57 


.89 




74LS51 


.26 


74LS170 


100 


r4LS388 


89 




74LSS4 


23 


74LS173 


JO 


74LS373 


1.89 




74L36C 


23 


74LS174 


,60 


74LS374 


1.89 




74LS73 


45 


74L3175 


.69 


MLS.I.'P, 


.89 




74L574 


.42 


74L313I 


2,20 


74LS377 


1.95 




MLS /a 


.59 


rJLSiso 


1.15 


74LS365 


1.95 




74LS76 


.45 


74LS191 


1.15 


74LS365 


.65 




74LE76 


.46 


74LS192 


.98 


74L3390 


1.95 




74LS63A .79 


74LS193 


.98 


74LS393 


1-95 




74LS66 


1.19 


74LS194 


1.15 


74LS395 


t-70 




TJ^rVK 


.46 


74L319S 


,95 


74LE3S3 


236 




74LS90 


57 


74LSI95 


60 


74LS424 


295 




741,692 


.75 


74L3197 


.69 


74LS0C6 


1.76 




74LS93 


.75 


74LS22I 


1.15 


74LS870 


229 




744.S95 


.63 


74LS240 


1,59 


anas 


1.69 




74LS96 


.96 


J4LS24I 


1.60 


&;i;i>: 


1.69 




74CS107 .*& 


74L5243 


1.60 


StLS07 


1.59 




74LS109 .45 


74LS244 


1.49 


81LS86 


1.69 




74LS112 .46 




VOLUME PRICING 








l Phrli 


3S 


CALL 










1 UlVr( 


TOLL f REE 




4000 S 


.35 


4037 SI .95 


4089 


[2 95 




4001 


.35 


4040 


23 


4093 


99 




4002 


.35 


4041 


.26 


4094 


i 65 




4008 


.05 


4042 


.95 


4066 


2.29 




4007 


.25 


4043 


.85 


4099 


225 




4006 


.30 


4044 


.65 


14406 12.96 




4009 


.46 


4048 


.75 


1440Q 12.95 




4010 


.45 


4047 


.25 


14410 1235 




4011 


.35 


4043 


99 


14412 


296 




4012 


2S 


4040 


.45 


14415 


8.95 




4013 


.45 


4060 


69 


14419 


4.95 




4014 


.39 


4051 


.10 


4501 


.39 




4015 


.15 


4062 


.10 


4502 


1.86 




4016 


.99 


4063 


.10 


4503 


.89 




4017 


.19 


4055 3.95 


4505 


8.95 




401B 


.69 


4058 


2.95 


4506 


.75 




4019 


45 


4060 0,25 


4607 


.95 




4020 


.10 


4000 


,39 


4509 


3.75 




4021 


.19 


4066 


.75 


4510 


1.19 




4022 


.15 


4080 


35 


4511 


1.19 




4026 


.29 


4070 


.49 


4612 


139 




4024 


.75 


4071 


.35 


4515 


2.75 




4025 


2S 


4072 


35 


4518 


1,45 




4027 


a 


4073 


36 


4618 


139 




4020 


M 


4076 


35 


4620 


1.25 




4029 


23 


4075 


28 


4555 


495 




4030 


.45 


4077 


33 


4556 


99 




4061 


l!i 


407B 


m 


4668 


225 




4032 


1 15 


4061 


33 


80CS5 


1.50 




4034 


3.25 


4062 


35 


80C97 


1 25 




4065 


95 


4006 


195 






«- 
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WRITE FOR 



McGEE'S 



SPEAKER & ELECTRONICS CATALOG 

1001 BARGAINS IN SPEAKERS 
W: 1 (816) Stt 5092 
1901 MCGEE STREET KANSAS CITY. MO. 64108 



v.lflL9Lij^wWj 



REMOVES VOCAL FROM MOST STEREO DISCS 

The Thompson Vocal Eliminator can. actually remove mast or 
virtujlly j II of a wlo vocalist liom a standard stereo record and ■,'.' 
leave matt ol the background music untouched! Not an equalizer' We 
can prove it works over the phone. Write Of tal( lor a 24 page 
brochure Arid demo record. 

IV r ne to. LT S oun rj . Oept R . P 0. Box 338, Slow Mountain . 
GA300S6. Phorw {404) 493-1 258 COST S295.00 




TRANNY-CADDY #T10 

ROOMY, LIGHTWEIGHT, TOUGH 

CAR BY TOOLS. PARIS. PCBS ETC IN THIS 
SUBS USIHIL CADDY ■ NO MORE C WI1H* 
OR WASTED IIMf LOOKING FOR IHINSS 
YOU NEED. BRIGHT ORANSE POLY 
E1HYIEME CONSTRUCTION - AS USED BY 
NATIONAL PARAMEOICS i FIREFISHTERS 
FREE DETAILS 
MHP INC, ROOM 1042, 485 FIFTH AVE., NX, NY 10017 



• THE SYSTEM 20 • 

MICROWAVE TV RECEPTION 
AT ITS BESTI! 

• RX-2300 Assembled Down Convener 
■■ Power Supply / Anlenna Swilch 

• 25" Parabolic Anlenna ffll.fi 

• All Coaxial Cables 

• Full Year Warranty 



TEM 



S5.00 Shipping 

MINJWMECNFIMIIU 
2251S- 97lh Avenue Nbrth 
Corcoran, M in ne sola 5 5374 




TRANSFORMERS, triple secondary 10V-2A. ISV- 
1 A , 1 8 V - 1 A. 1 20 V pri m a ry . perfect tor protoboard 
power supplies. M.O. lor $12.50 + $2.50 shipping 
to J. MACSWAN, P08 4697. Downey CA 90241 

32K color computers $499.95. Extended BASIC 
ROMs $85.00. SPECTRUM PROJECTS, 93-15 86 
Drive, Woodhaven, NY 11421 

UHFTV Yagi antennas. Channels 14 to 70. MATV 
MFR s discount. Catalog 50 cents. C.E.D., 24. 
High Range Rd., Londonderry, NH 03053 

"CHOMPERS" Pac-Man type game watch with 
sound effects and alarm. $34.95. Order today. 
KEITH ELECTRONICS, 224 North Grove, Lock 
Haven, PA 1,7745 

MICROWAVE equipment; also UHF TV equip- 
ment. Catalog 20c. TROJAN ENTERPRISES, 
2920 Shelby. Indianapolis. IN 46203 

DIGITAL automotive tune-up meter. See May 
Popular Electronics. $69.95 Kit. $4.00 shipping 
MC/ VISA. BALLABS, Box 776. Ou I uth. G A 3031 6 

MICROWAVE television ■'downconverters." 
Introducing newest, 5-stage high gain design. 
Easily assembled. Catalogue; $2.00 [refund- 
able). NDS, Box 12652-R, Dallas, 75225 



Support the 



dp 



March of 
Dimes 



BIRTH DEFECTS 
FOUNDATION 



ATTENTION 
TECHNICIANS 



ARE YOU TIRED 

of being 

"only a serviceman" 

or 
"just a technician"? 

THE LETTERS "GET 
AFTER YOUR NAME SPELLS 

"PRIDE" 



TRY IT . \ 

Take pride in 

your profession— v 

Decide to be a CET 



For information about: exam dates; 

requirements; study guides; 

other- . . 

Send to: NESDA/I5CET 

2708 W. Berry St. 

Fort Worth, TX 76109 

(817)921-9101 

Name 



Address . 
Citv_ 



_St. 2ip_ 



W 
O 

o 
rx 

I 



O 
Q 

< 
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y BDi]QJI]17GBDJ : The Source for Quality at Low Cost 



Silicon 
H.V. Triplers 

HIGH VOLTAGE 

MULTIPLIERS 




SYLUANM Triplers 



ECG-500A 

212-139 

212-139-01 

212-139-02 

s 12 fl5 ea. 



ECG-523 

212-141 
212-141-01 

s 15 00 ea. 



ECG-526A 

212-141-02 
212-141-03 
212-141-04 

s 16" ea. 



REMEMBER! 

Sylvania 

Tubes 

70% + 10% 

OFF 

LIST 



RG-59/U75 0HM 
Co-Axial Cable 
Copper Braided 



Shield 

White or Black 



Bare copper 
conductor 

Braided bare 
copper shield 

A 



s 44 50 /1000 ft. 



T 



Foam polyethylene 

dielectric 



IBS»® 



FS9 Coruwclor 

with Separate Ferrule 

10*f100lot 



Matching Transiormer 
75-300 Ohm 

59* ea. $44<"V100 



2 Way - 75 Ohm Coupler 

MT-2 $l« ea . $89 D °/100 




2SC1172B 
S-J99 



Sylvania ECG 
Replacement 
Semiconductors 
and Components 

Full line in stock. 
The best quality 
semiconductor. 



VERY POPULAR 



80 MFD x 450 Volts... .99 
100MFDx450Volts...1.09 



SOLDER (60/40 Rosin Core) 
1 lb. - ,062 dta. 
(regular size) 

$7" SOL-1 



SOLDER WICK 99$ 

Solder Removal SW-5 
H ■ Wide (Thick Type)-5 test 



SILICON RECTIFIER 2.5 Amp/1000 PI V 

100/ s 9' s sl-100 



GLOBAR DISC ■ 120 Ohms Cold 
107191 RCA 



20OhmsCold _^«k 

99* ^£^2) 



10 ASSORTED CIRCUIT BREAKERS I 
10/$7" ^Assortment [^jf) 



CHEATER CORDS 

Polarized C Clip 

Price: 39C 24620 



Standard C Clip 
Price: 39G 24623 



REPLACEMENT RODS 



4 Section LAR-4 69C 

5 Section L AH -5 89C 

6 Section LAR-E 99C 

7 Section LAR-7 99P 



G.E. OM-300 



S-149 



S 1 



PANASONIC OM-500 



s 1 



59 



ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

*~ Also ask for Free 100 Page Catalog 



Send Purchase Order, Check or Money Order 

or Call Toll Free 800-223-0826 

in NY STATE (212) 865-5580 
All ORDERS SHIPPED UPS/COD F.O.B., N.Y.C. 



MASTER CARD • VISA 



CIRCLE 66 ON FREE INFORMATION CARD 




"TutatonijiigirhiirpriffiiiMplireappli Moip ■i*mr» wye, D# k* t «*> r b* jsh*ihhjpoh Dfawitotattunl lii<mnigF vftnQifr-nwic&Wwt 4*m,}*4b, Ai HANDLING rHAPfiF^ VOL (IMF Ill^fMlMT 

i njnto *f 1* w,^ t« *4V. 14,101 oa e* rk, 4k«ibW» rffm v4 hivIt rh* W <*r «.*• *««** I fl 1M utittol mm ih. mw *UMitnbb it** lh.« oit _™ ™ 1™" tn ** K " " * „ U mC W ' JLU U ™ ' 

nt -»ndt-, ita,, W« Kr CM ^wt «j *,«.«. to Mttn* « ih. U I * . CoMidfl «t U*l«» ^^cr^,^. ««wn «M ! .S-SS'istM *** 12'!! i h»'Sb'i9» « i A" 

WHl H OIKttfG IT PKOH, Httl nttKUW <■-,. »., *. «| IIMtt-UM) lr — »* T~.nl- * OBIUMI*^ Jl J*A. ItW H- U., Ml. *t»1 1 S'Sui'S *2rf S'S i i™' SUtt It L™ i» 

l'« ,m«r J4i frji tlam f«i*** Hij*h* CHjr»* VWofCOfc DtG'-Kf V GUAR AN Tff; *»n p*u v vv^>k pu^tawd <*« thg, k^p i*»i f*s-* m t» fcfadwt . n *, t W .00 199.94 Add*D7Jl SOG-OCr. 1999,99 l™ 30'. 

HfiotK V nrfi^dMJ if iiftvnfld mrhm « 4*1 tf** iwripf Hnrhotap, el r cv x*hi Ci n h4i»t1 WtturQ* Mdwuimic* HOO.OOiUp NaChnrgr * 1000.00 £. Up 1«t23>' 



CIRCLE 58 ON FREE INFORMATION CARD 



I - 
■< 

03 
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All. MKKCHAMMSl- i tM) f V GUARANTEED! 





7400 SERIES 




7400 


.19 


74136 


.50 


7401 


.19 


74141 


.65 


7402 


.19 


74142 


2.95 


7403 


.19 


74143 


2.95 


7404 


.19 


74145 


.60 


7405 


.25 


74147 


1.75 


7406 


.29 


74148 


1,20 


7407 


.29 


74150 


1.35 


7408 


.24 


74151 


.65 


7409 


.19 


74152 


.65 


7410 


.19 


74153 


.55 


7411 


.25 


74154 


140 


7412 


.30 


74155 


.75 


7413 


,36 


74156 


.65 


7414 


.55 


74157 


.55 


7416 


.25 


74159 


1.65 


7417 


.25 


74160 


.85 


7420 


.19 


74181 


.70 


7421 


.35 


74182 


.85 


7422 


.29 


74163 


.85 


7423 


.29 


74164 


,85 


7425 


.29 


74165 


.85 


7426 


.29 


74166 


1.00 


7427 


.29 


74167 


2.95 


7428 


.45 


74170 


1.65 


7430 


.19 


74172 


5.95 


7432 


.29 


74173 


.75 


7433 


.45 


74174 


.89 


7437 


,29 


74175 


.89 


7436 


.29 


74176 


.89 


7440 


.19 


74177 


.75 


7442 


.49 


74178 


1.15 


7443 


.65 


74179 


1.75 


7444 


.69 


74180 


.75 


7445 


.69 


74181 


2.25 


7446 


.59 


74182 


.75 


7447 


,69 


741S4 


2.00 


7448 


.68 


74185 


200 


7450 


.19 


74186 


18.50 


7451 


.23 


74190 


1.15 


7453 


.23 


74191 


1.15 


7454 


.23 


74192 


.79 


7460 


.23 


74193 


.79 


7470 


,35 


74194 


.85 


7472 


.29 


74195 


.85 


7473 


.34 


74196 


.79 


7474 


.35 


74197 


.75 


7475 


.49 


74198 


1.35 


7476 


.35 


74199 


1.35 


7480 


.59 


74221 


1.35 


7481 


1.10 


74246 


1.35 


7482 


.95 


74247 


1.25 


7483 


.50 


74248 


1.85 


7485 


.65 


74249 


1.95 


7486 


.35 


74251 


.75 


7489 


4.95 


74259 


2.25 


7490 


.35 


74285 


1,35 


7491 


.40 


74273 


1.95 


7492 


.50 


74276 


1.25 


7493 


.49 


74279 


.75 


7494 


.65 


74283 


2.00 


7495 


.55 


74264 


3.75 


7496 


.70 


74285 


3.75 


7497 


2.75 


74290 


.95 


74100 


1,00 


74293 


.75 


74107 


.30 


74298 


.85 


74109 


.45 


74351 


2.25 


74110 


.45 


74365 


.65 


74111 


.55 


74366 


.65 


74116 


1.55 


74367 


.65 


74120 


1.20 


74388 


.65 


74121 


.29 


74376 


2.20 


74122 


.45 


74390 


1.75 


74123 


.55 


74393 


1.35 


74125 


.45 


74425 


3.15 


74126 


.45 


74426 


.85 


74128 


.55 


74490 


2.55 


74132 


.45 







1.29 

.99 
.99 
.75 
.99 





CMOS 




74 COO 


.35 


4019 


.45 


74C02 


.35 


4020 


.95 


74C04 


.35 


4021 


.95 


74C08 


.35 


4022 


1.15 


74C10 


.35 


4023 


.35 


74C14 


1.50 


4024 


.75 


74G20 


.35 


4025 


.35 


74C30 


.35 


4026 


1.65 


74C32 


.50 


4027 


.65 


74C42 


1.75 


4026 


.60 


74C48 


1.20 


4029 


.95 


74C73 


.65 


4030 


.45 


74C74 


.85 


4034 


2.95 


74C76 


.80 


4035 


.85 


74C83 


1.95 


4040 


.95 


74C85 


1,95 


4041 


1-25 


74C86 


.95 


4042 


.75 


74C89 


4,50 


4043 


.85 


74C90 


1-75 


4044 


.65 


74C93 


1.75 


4046 


.95 


74C95 


1.75 


4047 


.95 


74C107 


1.00 


4049 


.55 


74C150 


5.75 


4050 


.55 


74C151 


2.25 


4051 


.95 


74C154 


3.25 


4053 


.95 


74C157 


1.75 


4060 


1.45 


74C160 


2.00 


4066 


.75 


74C181 


2.00 


4068 


.40 


74C162 


2.00 


4069 


.35 


74C1B3 


2.00 


4070 


.35 


74C164 


2.00 


4071 


JO 


74C165 


2.00 


4072 


.30 


74C173 


2.00 


4073 


.30 


74C174 


2.25 


4075 


JO 


74C175 


2.25 


4076 


.95 


74C192 


2.25 


4078 


.30 


74C193 


2.25 


4081 


.30 


74C195 


2.25 


4082 


.30 


74C200 


5.75 


4085 


.95 


74C221 


2.25 


4036 


.95 


74C373 


2.75 


4093 


.95 


74C374 


2.75 


409B 


2.49 


74C901 


.80 


4099 


1.95 


74C902 


.85 


14409 


12.95 


74C903 


.85 


14410 


12.95 


74C905 


10.95 


14411 


11.95 


74C906 


.95 


14412 


12.95 


74C907 


1.00 


14419 


4.95 


74C90B 


2.00 


4502 


.95 


74G909 


2.75 


4503 


.65 


74C910 


9.95 


4508 


1.95 


74C911 


10.00 


4510 


.95 


74C912 


10.00 


4511 


.95 


74C914 


1.95 


4512 


.95 


74C915 


2.00 


4514 


1.25 


74C916 


2-75 


4515 


2.25 


74C920 


17.95 


4518 


1.55 


74C921 


15,95 


4518 


1.25 


74C922 


5.59 


4519 


1.25 


74C923 


5.95 


4520 


1.25 


74C925 


6.75 


4522 


1.25 


74C926 


7,95 


4526 


1.25 


74C927 


7.95 


4527 


1.95 


74C928 


7.95 


4528 


1,25 


74C929 


19.95 


4531 


.95 


74G930 


19.95 


4532 


1.95 


4000 


.35 


4538 


1.95 


4001 


.35 


4539 


1.95 


4002 


.25 


4543 


270 


4006 


.95 


4555 


.95 


4007 


.29 


4556 


,95 


4008 


.95 


4561 


1.95 


4009 


.45 


4582 


1.95 


4010 


.45 


4584 


,95 


4011 


.35 


4584 


.95 


4012 


.25 


4702 


12.95 


4013 


.45 


4724 


1.50 


4014 


.95 


80C07 


.95 


4015 


.95 


B0C95 


.85 


4016 


.45 


80C96 


.95 


4017 


1.15 


80C97 


.95 


4018 


.95 


80C98 


1,20 



LED DISPLAYS 



HP 5082-7760 
MAN 72 
MAN 74 
FND-357 (359) 
FND.500 (5031 
FND-507 (510) 



6" 

.3" 

.3" 

.375" 

.5 1 ' 

.5" 



CC 
CA 
CC 
CC 
CC 
CA 



14 Pin 3" 


14 Pin 


3" 


14 Pin 


.3" 


10 Pin 


.2" 


10 Pin 


.6" 


10 Pin 


.6" 



LED LAMPS 



CALJ 


. US FOR VOl.l'MK 


QUOTES 








74S00 SERIES 






74SO0 


.44 


74S85 


2.39 


745163 


3.75 


745280 


74S02 


.48 


74SS6 


1.44 


74S168 


4.65 


74S287 


74S03 


.46 


74S112 


1.59 


74S169 


5.44 


74S268 


74S04 


.79 


74S113 


1.98 


74S174 


1.09 


74S289 


74S05 


.79 


■ 74S114 


1.50 


74S175 


1,09 


74S301 


74S08 


.48 


74S124 


2.77 


74S181 


4.47 


74S373 


74S09 


.98 


74S132 


1.24 


74S182 


2.95 


74S374 


74S10 


.69 


74S133 


.98 


74S188 


3.95 


74S361 


74S11 


.88 


74S134 


.69 


74S169 


14.95 


74 £387 


74S15 


.70 


74S135 


1.48 


74S194 


2.95 


74S412 


74S20 


.66 


74S138 


1.08 


74S195 


189 


74S471 


74S22 


.98 


74S139 


1.25 


74S196 


4.90 


74S472 


74S30 


.48 


74S140 


1.45 


74S1S7 


4.25 


74S474 


74S32 


.98 


74S241 


3.75 


74S201 


14.95 


74S482 


74S37 


1.87 


74S244 


3.98 


74S225 


8.95 


74S570 


74S38 


1.66 


74S251 


1.90 


74S240 


3.96 


74S571 


74S40 


.44 


74S253 


7.45 


74S257 


1.39 




74S51 


.78 


74S157 


1.19 


74S258 


1.49 




74S64 


.79 


74S158 


1.45 


74S260 


1.83 




74S65 


1.25 


74S161 


2.B5 


74S274 


19.95 




74S74 


.89 


74S162 


3.70 


74S275 


1S.95 





2.90 
4.75 
4.45 
6.98 
6.95 
3.45 
3.45 
7.95 
5.75 
2.98 
9.95 
16.85 
17,85 
15.60 
7.80 
7.80 



Jumbo Red 
Jumbo Green 
Jumbo Yellow 



l-M 100-up 

.10 .09 

.18 .15 

.18 .15 



EPSON PRINTERS 

MX-80 £?«??; j 
MX-80/FT 5m | 

MX-100 7*8**1 

16K APPLE* 
RAM CARD 

Upgrade your 48K Apple* II to full 
64K. 

Fully software and hardware com- 
patible with Apple language card 
and microsoft Z80 card. 
Eliminates the need for Applesoft or 
Integer Basic ROM card when used 
in conjunction with DOS 3.3 
Allows you to run Apple Fortran or 
Pascal. 

Available as bare board kit, or com- 
pleted and tested board. 



BARE BOARD $ 40.00 

KIT 89.95 

ASSEMBLED & 

TESTED ...109.95 

•Apple is a trademark of APPLE COMPUTER INC. 



(master cnatge| 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 



HOURS: Mon. - Fri, 9 to 5; Sal. 11 to 3 
VISIT OUR RETAIL STORE! 

TERMS: For shipping include S2.QD, for UPS Ground, 
S300 for UPS Blue Label Am StC.CO minimum order 
Bay Area residents add 6'/;% sales Lax. Canto rm a resi 
denis add 6% sales tax We reserve the right 10 limit 
quantities and substitute manufacturer PnceS subject 
lo Change without notice. Send SASE tor complete fist 



II Ml RCHAMMSI. I0() c <¥ CUARAMH-J)! 



CALL US FOR VOLIMK QUOITS 



ZENITH MONITOR 

MODEL ZVM-121 

* 12" P-31 Green phosphor 

* SELECTABLE 40 or 80 
CHARACTERS PER LINE 

* 15 MHZ BANDWIDTH 



A LETTER FROM THE PRESIDENT 

At JDR Microdevices, Inc. 100% customer satisfaction is our goal! Our first priority Is to I 
make sure that all of our customers receive our world famous JDR service: 



$119 95 



ORDER TOLL FREE 

800-538-5000 
800-662-6279 



'UN i A <'<: 



• •...♦•••• w 

We Will 

Beat Any 

Competitors 

Prices 

A copy of this policy is 
available upon request. 



GUARANTEED LOWEST PRICES! 



FRIENDLY STAFF! 



SPEEDY SERVICE! 



If you see an Hem advertised else- 
where for less, I el l us - we will 
maich or beal their price. ' 



To rnaKe doing business wirh JOfl 
a pleasant experience. 



To speed your order on lis way i 
one day with superb accuracy. 



To belter help us serve the needs of our customers, we have Installed a new IBM System 
34 Computer. This will enable us to reach our goal of 100% Customer Satisfaction, bul w* 
nood your help - plus* use your customer number whenever ordering. Your permanent 
customer number can be found on the left-hand side of your computer printed invoice. 

I would like to tafce this opportunity to thank all of our customers for making JDR one ol 
the fastest growing electronic firms in the world I 



* A copy of this policy is available upon request 



DISKETTES 



5V«" 




ANTHANA sssdsoft 


24.95 


WABASH ss so soft 


24.95 


VERBATIM sssdsoft 


29.95 


VERBATIM 10 SECTION HARD 


29.95 


8" 




VERBATIM sssdsoft 


44.95 



Jeffery O. Rose 



BOOKS 
BEST SELLERS 



OSBORNBMC GRAW-HILL 

Apple II User's Guide 14.95 

CRT Comroller's Handbook 6.99 

68000 Assembly Language 

Programming 1 6.99 

CSASIC User Guide 15.00 

Trie 3086 Book 1 6.99 

SYBEX 

Your First Computer 8.95 

The CPfM Handbook 14.95 

From Chips to Slystems 14.95 

The PASCAL Handbook. , 18.95 

Microprocessor Interfacing 
Techniques . - 17.95 




APPLE* FAN 



$69 



OO 



• OUTLET ON THE REAR OF THE FAN 
FOR A MONITOR ■ CONTROLLED BY 
THE SWITCH 

• LfL7"ftA-Qt//Er APPLE FAN DRAWS 
COOL AIR THROUGH YOUR COM- 
PUTER 

• ELIMINATES DOWN TIME 
■ SAVES REPAIR CHARGES 

• INCREASES RELIABILITY 

• CLIPS ON— NO HOLES OR SCREWS 

• LONG LIFE. LOW NOISE MOTOR 

•Apple is a trademark of APPLE COMPUTER. INC. 



ADDON 

DISK 
DRIVE 

For Apple* II 

I* Includes metal cabinet 

* Color matches Apple* 

* 35 Tracks/single side 

* Includes cable 

* Use with Apple* II Controller! 



$375 



OO 




masier charge 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose, C A 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 

CIRCLE 54 ON FREE INFORMATION CARD 



HOURS: Mon. ■ Fit, 9 (o 5; Sal. 1 1 lo 3 

VISIT OUR RETAIL STORE! 

TERMS: For shipping include $2.00 for UPS Ground, 
$3.00 for UPS Blue Label Arr. $10.00 minimum order. 
Bay Area residents add &V3*m sales tax. California resi- 
dents add 6% sales tax. We reserve I he right to limn 
quantities and substitute manufacturer Prices subject 
10 change without notice. Send SASE for complete list 



AM. Ml R(H\M)ISI H)m Gt'ARA.Vl'KKD! 



CALL US FOR VOM'MK OUOTE.S 





STATIC RAMS 


100 
pel 








Each 


2101 


256x4 


(450ns) 


1.95 


1.85 


5101 


25Sx<S 


(emeu) (450ns) 


4.95 


3.95 


2102-1 


1024X1 


(450na) 


.89 


.85 


2102L-2 


1024x1 


(LP) (250ns) 


1.S9 


1.55 


2102L-4 


1024 X 1 


(LP) (450ns) 


1-29 


1.15 


2111 


258x4 


(450ns) 


2.99 


2.49 


2112 


256x4 


(450ns) 


2.99 


2.79 


2114 


1024x4 


(450ns) 


8/16.95 


1.95 


2114L-2 


1024 * 4 


(LP) (200ns) 


»19.95 


2.35 


2114L-3 


1024 x 4 


(LP) (300ns) 


8/18.95 


225 


2114L-4 


1024 X 4 


(LP) (450ns) 


8/17.95 


2.10 


2147 


4096X 1 


(55ns) 


9.95 


call 


TMS4044-4 


4096x1 


(450 ns) 


3.49 


325 


TMS4044-3 


4096x1 


(300 ns) 


3.99 


375 


TMS40L44-2 


4096x1 


(LP) (200 ns) 


4,49 


425 


MK4118 


1024 X 8 


(250ns) 


9.95 


call 


TMM2016 


2048 x 8 


(150ns) 


call 


call 


HM6116-4 


2048 X 3 


(grnos) (200 ns) 


call 


call 


HM6116-3 


2048x8 


(cmos) (150 ns) 


call 


call 


HM6116-2 


2048x8 


(cmos) (120ns) 


call 


call 


HM6116LP-4 


2043x8 


(LP) (cms!) (200 


ns) call 


call 


HM6116LP-3 


2048x8 


(LP) (cmos) (150ns) call 


call 


HM6116LP-2 


2048x8 


(LP) (cmos) (120 


ns) call 


call 


2-6132 


4096x8 


(Qstat) (300ns) 34.95 


call 


LP = 


Low Power 


Qstat = Quasi-Static 



DYNAMIC RAMS 










EKtl 


10C 
pa 


TMS4027 


4096 x 1 


(250ns) 


2.50 


2,00 


MK4103 


8192 x 1 


(200ns) 


1.95 


call 


MM5298 


8192 x 1 


(250ns) 


1.85 


call 


4116-120 


16384x1 


(120ns) 


8/29.95 


call 


4116-150 


18384x1 


(150ns) 


8/18.95 


1.95 


4116-200 


16384 x 1 


(200ns) 


8/13.95 


call 


4116-250 


16384 x 1 


(250ns) 


8/1390 


call 


4116 300 


16384 X 1 


(300 ns) 


8/13.80 


call 


2118 


16334 x 1 


(5v) (150ns) 


4,95 


call 


MK4816 


2048 X 8 


(5v) (300ns) 


24.95 


call 


4164 200 


65536x1 


(5v) (200ns) 


call 


call 


4164-150 


65538x1 


(5v) (150ns) 


call 


call 





EPROMS 












Eicn 


*pct I 


1702 


256x6 


(1us) 


4.95 


4.50 


2708 


1024 X 8 


(450ns) 


3.75 


3.50 


2758 


1024 X 8 


(5v) (450ns) 


9.95 


895 


TMS2516 


2048x8 


(5v) (450ns) 


6.95 


595 


2716 


2048x8 


(5v) (450ns) 


4.95 


3.95 


2716-1 


2048x8 


(Sv) (350ns) 


9.00 


8.50 


TMS2716 


2048x8 


(450ns) 


9.95 


3.95 


TMS2532 


4096x8 


(5v) (450 ns) 


9.95 


7.95 


2732 


4096x8 


(5v) (450ns) 


9.95 


7.95 


2732A-2 


4096x8 


(5v) (200 ns) 


call 


call 


2764 


8192 X 3 


(5v) (450ns) 


call 


call 


TMS2564 


3192 i 8 


(5v) (450ns) 


call 


call 




'y.- = Single 5 Volt Supply 







EPROM ERASERS 







Capacity 


Intensity 






Timor 


Chip 


(UW/CM : ) 




PE-14 




6 


5,200 


83.00 


PE-14T 


X 


6 


5,200 


119.00 


PE-24T 


X 


9 


6,700 


175.00 


PL-265T 


X 


20 


6,700 


255.00 


PR-125T 


X 


16 


15,000 


349.00 


PR-320T 


X 


32 


15,000 


595.00 



JULY SPECJflLS 

2K x 8 STATIC 

TMM-2016 (2O0NS) 



74LS00 SERIES 



8/6 95 

HM6116(200 

8I7 95 



64K DYNAMIC 

4164 (200NS] 

8I8 95 * 

16K DYNAMIC 

4116 1200NSI 

8I13 95 EA 

1 6K EPROMS 

2716 (450NS) 
8I3 95 ea 

32K EPROMS 

2532 or 2732 

(450 NS) 



817 



PHICE5 GOOD FOR THE MONTH Of JULY ONLV. PLEASE 
MENTION JUL* SPECIALS WHEN OROEftlNQ. 



otatt by 




PROMS 






NltkMltl 


Function 


EQUIVALENT PART NUMB EflS 




Pin Ha. 


Tl 


sm 


MMI 


H.rrli 


745188 


Z2/.S OC 


18SA030 


32S23 


6330-1 


7602 


2.95 


74S287 


258x4 TS 


14S10 


82S129 


6301-1 


7611 


3.25 


74S288 


32x8 TS 


1SS0W 


S2S123 


6331-1 


7603 


2.75 


74S367 


256x4 OC 


USA 10 


82S126 


63Q0-1 


7610 


2.95 


74S471 


256x6 TS 


1BS22 




6309-1 




1095 


74S472 


512x8 TS 


18S42 


B2S147 


6349-1 


7649 


1095 


74S473 


512x8 OC 


1SSA42 


82S146 


6348 


7648 


10.95 


74S474 


512x8 TS 


18846 


S2S141 


6341 


7641 


12.95 


74S475 


512x8 TS 


18SA46 


82S140 


6340 


7640 


12.95 


74S478 


IKxSTS 


28586 








19 95 


74S570 


512x4 OC 


27S12 


825130 


6305 


7620 


5.95 


74S571 


512x4 TS 


27S13 


82S131 


6306-1 


7621 


5.95 


74S572 


1 kx4 OC 


24SA41 


82S136 


6352-1 


7642 


9.95 


74S573 


1 Kx4 TS 


24S41 


82S137 


6353-1 


7643 


9.95 


875180 


lkx8 OC 


28SA86 


82S1S0 


6380-1 


7660 


19.25 


B7S1B1 


1kx6TS 


28S86 


82S181 


6381-1 


7681 


18.25 


B7S1S4 


2kx4 OC 


24SA81 


825 184 




7684 


17.20 


87S185 


2kx4 TS 


24S81 


82S1S5 




7635 


16.95 


B75190 


2kx4 OC 


28SA166 


82S190 




76160 


39.95 


B7S191 


2kxBTS 


288188 


S2S191 




76161 


39.95 



74LS00 


.25 


74 LSI 69 


1.75 


74LS01 


.25 


74LS170 


1.75 


74LS02 


.25 


74LS173 


.80 


74LS03 


.25 


74LS174 


.95 


74LS04 


-25 


74LS175 


.95 


74LS0S 


.25 


74LS181 


2,15 


74LS08 


.35 


74LS189 


9.95 


74LS09 


.35 


74LS190 


1,00 


74LS10 


.25 


74LS191 


1.00 


74LS11 


.35 


74LS192 


,85 


74LS12 


.35 


74LS193 


,95 


74LS13 


.45 


74LS194 


1.00 


74LS14 


1.00 


74LS195 


.95 


74LS15 


.35 


74LS196 


.85 


74LS20 


.25 


74 LSI 97 


.85 


74LS21 


.35 


74LS221 


1.20 


74LS22 


.25 


74LS240 


1.29 


74LS26 


.35 


74LS241 


1.29 


74LS27 


.35 


74LS242 


1.85 


74LS28 


,35 


74LS243 


1.85 


74LS30 


.25 


74LS244 


1.29 


74LS32 


.35 


74LS245 


1.90 


74LS33 


.55 


74LS247 


.75 


74LS37 


.55 


74LS248 


1.26 


74LS38 


,35 


74LS249 


.99 


74LS40 


.35 


74LS251 


1.30 


74LS42 


.55 


74LS253 


.85 


74LS47 


.75 


74LS257 


.85 


74LS4S 


.75 


74LS258 


.85 


74LS49 


.75 


74LS259 


2.85 


74LS51 


.25 


74LS260 


.65 


74LS54 


.35 


741S266 


.55 


74LS55 


.35 


74LS273 


1.65 


74LS63 


1.25 


74LS275 


3.35 


74LS73 


.40 


74LS279 


.55 


74LS74 


.45 


74LS280 


1.98 


74LS75 


.50 


74LS283 


1.00 


74LS76 


.40 


74LS290 


1.25 


74LS78 


.50 


74LS293 


1,85 


74LS83 


.75 


74LS295 


1-05 


74LS85 


1.15 


74LS298 


1.20 


74LSS6 


.40 


74LS324 


1.75 


74LS90 


.65 


74LS352 


1.55 


74LS91 


,89 


74LS353 


1,55 


74LS92 


,70 


74LS363 


1.35 


74LS93 


.85 


74LS364 


1.95 


74LS95 


.85 


74LS385 


.95 


74LS96 


.95 


74LS366 


.95 


74LS107 


,40 


74LS367 


.70 


74LS109 


.40 


74LS368 


.70 


74LS112 


.45 


74LS373 


1.75 


74LS113 


.45 


74LS374 


1.75 


74LS114 


.50 


74LS377 


1.45 


74LS122 


.45 


74LS378 


1.18 


74LS123 


,95 


74LS379 


1.35 


74LS124 


2.99 


74LS385 


1.90 


74LS125 


,95 


74LS386 


.65 


74LS126 


.85 


74LS390 


1.90 


74LS132 


.75 


74LS393 


1.90 


74LS136 


.55 


74LS395 


1.55 


74 LSI 37 


.99 


74LS399 


1.70 


74LS138 


.75 


74LS424 


2.95 


74LS139 


.75 


74LS447 


.37 


74LS145 


1,20 


74LS490 


1.95 


74LS147 


2.49 


74LS824 


3.99 


74 LSI 43 


1.35 


74LS668 


1.69 


74LS151 


.75 


74LS669 


1.89 


74LS153 


.75 


74LS670 


2.20 


74LS154 


2.3S 


74LS674 


9.65 


74LS155 


1.15 


74LS882 


3.20 


74 LSI 56 


.95 


74LS6S3 


2.30 


74LS157 


.75 


74LS884 


2.40 


74LS158 


.75 


74LS685 


2.40 


74LS160 


.90 


74LS88B 


2.40 


74LS161 


.95 


74LS8S9 


2.40 


74LS162 


.95 


74LS783 


24.95 


74LS163 


.95 


B1LS95 


1.69 


74LS164 


.95 


B1LS96 


1.69 


74LS165 


.95 


81LS97 


1.69 


74LS168 


2.40 


B1LS98 


1.69 


7JL3165 


1.75 







TRANSISTORS 



PN2222 

2N2222 

2N2907 

2N3055 

2N3904 

2N3908 

1N4148(1N914) 

1N40O4 



10/1.00 

.25 

.25 

.79 

10/1.00 

10/1.00 



100/ 8.99 
50/10.99 
50/10.99 
10/ 6.99 
100/ 6.99 
100/ 3.99 
25/ 1.00 

10/ i.oo 



VISA 




JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 



HOURS: Mori. ■ Fri., 9 to 5; Sat. 11 to 3 
VISIT OUR RETAIL STORE! 

TERMS: For shipping include S2.00 lor UPS Ground. 
$3 00 for UPS Blue Label Air. $10-00 minimum order 
Say Area residents add 6V.*% sales lax. California resi- 
dents add 6% sains tax- We reserve Ihe right lo limit 
quantities and substitute manufacturer. Prices subject 
to change- without notice Send SA3E for complete list. 



All VII K( HAMHNL 10l) £ f CidARAM l-.KD! 



8200 



CALL US FOR VOI.IJMK QUOTES 



z-ao 




2-5 Mh7 




280-CPU 


6.00 


Z80-CTC 


5.95 


Z60-DART 


15.25 


Z80-DMA 


17.50 


zso-pio 


100 


Z8r>SIO/0 


18.50 


zeo-siofi 


18.50 


Z80SIOK 


18.50 


ZB0-SIOI9 


16.95 


4.0 Mhz 




Z80-A-CPU 


6.00 


ZBO-CTC 


8.65 


ZBOADART 


ra.75 


ZBOA-DMA 


27.50 


zeoAPio 


6.00 


zeoAsiora 


22.50 


ZBOASIOrl , O 


22.50 


Z80A-SIOW2 


22.50 


zsoAsiora 


19.95 


6.0 Mhz 




ZBOBCPU 


17,85 


ZBOBCTC 


15.50 


Z80BPIO 


15.50 


ZILOG 




Z6132 


34.95 


Z8 


39.95 



IC SOCKETS 



8 pin ST 
1 4 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin ST 



.29 .27 

,30 .27 

.30 .27 

.40 ,32 

.49 .39 



ST = SOLDERTAIL 

14 pin WW .69 
16 pin WW .69 
18 pin WW .99 

20 pin WW 1,09 

22 pin WW 1.39 1 

24 pin WW 1,49 1 

28 pin WW i.6f 

40 pin WW 1.91 
WW = WiREWRAP 



8202 


34.95 


8205 


3.60 


8212 


1.85 


8214 


3.85 


8216 


1.80 


8224 


2.50 


8226 


1.80 


8223 


4,90 


8237 


19.95 


8238 


4.95 


8243 


4.45 


8250 


14.95 


8251 


4.75 


8253 


9,25 


8253-5 


9.85 


8255 


4.75 


8255-5 


5.25 


8257 


8.50 


8257-5 


8.95 


8259 


6.90 


8259-5 


7.50 


8272 


39.95 


8275 


29.95 


8279 


9,50 


82795 


10.00 


3282 


6.65 


8233 


6.65 


8284 


5.70 


828S 


6.65 


8287 


6.50 


8288 


25.00 


8289 


49.95 



CONNECTORS 
RS232 MALE 3.25 
RS232 FEMALE 3.76 
RS232 HOOD 1.25 
S- 100 ST 3.95 

S-100 WW 4.95 



DIP SWITCHES 

4 POSITION .85 

5 POSITION .90 

6 POSITION .90 

7 POSITION .95 

8 POSITION ,95 



r 8000 SERIES 


8035 


7.25 


8039 


7.95 


1NS806C 


17.96 


INS8073 


29.95 


8060 


3,95 


8085 


7.95 


8085A-2 


11.95 


8086 


59.95 


B087 


Call 


6088 


39.95 


3089 


89.95 


8155 


7.95 


8156 


8.95 


8185 


29.95 


8185-2 


39.95 


8741 


39.95 


8748 


29.96 


I 8755 


32.00 



6800 



9000 SERIES 
9316 
9334 
9368 
9401 
9601 
9602 
96S02 

| DATA ACQUISITK 
ADC0800 
ADC0804 
ADC0809 
ADC0817 1 

DAC0800 
DAC0808 
DAC1020 
DAC1022 
MC1408L8 



68000 


call 


6800 


4.95 


6802 


10.95 


6808 


13.90 


6309E 


19.95 


6809 


19.95 


6810 


2.95 


8820 


4.95 


6821 


4.95 


6328 


14,95 


8840 


12.95 


6843 


34.95 


8344 


25.95 


6345 


16.95 


6847 


12.25 


6850 


3.45 


6852 


5.75 


6360 


10.95 


6862 


11.95 


6875 


6.95 


6380 


2.95 


6883 


24.95 


68047 


24.95 


83483 


19.95 


68600 


10.95 


68B02 


22.25 


6BB09E 


29.95 


6BB09 


29.95 


6BB10 


7.95 


68621 


12 95 


68B45 


35.95 


68B50 


12.95 


6800 = 


1 MHZ 


68B00 = 


2 MHZ 



ORDER TOLL FREE 

800-538-5000 
800-662-6279 



6500 SERIES 


i 


MHZ 




6502 




6.95 


6504 




6.95 


6505 




8.95 


6507 




9.95 


6520 




4.35 


6S22 




8.75 


6532 




11.25 


6545 




22.50 


6551 




11.85 


2 


MHZ 




6502A 




9.95 


6522A 




11.70 


6532A 




12.40 


6545A 




28.50 


6551A 




12.95 



CALIFORNIA RESIDENTS 



CRYSTALS ' 


32.768 khl 


3.95 


1.0 mhz 


4.95 


1.8432 


4.95 


2.0 


3.95 


2.097152 


3.95 


2.4576 


3.95 


3.2768 


3.95 


3,679635 


3.95 


4.0 


3.95 


5.0 


3.95 


5.0688 


3.95 


5.185 


3.95 


5.7143 


3.95 


5.9904 


3.95 


6.0 


3.95 


6.144 


3.95 


6.5536 


3.95 


8.0 


3.95 


io.o 


3.95 


14.31818 


3.95 


15.0 


3.95 


16.0 


3.95 


16.0 


3.95 


18.432 


3.95 


20.0 


3.95 


22.1184 


3.95 


^32.0 


3.95 




INTERSIL 


ICL7103 


9.50 


iCL7108 


9.95 


ICL7107 


12.95 


ICL8038 


3.95 


ICM7107A 


5,59 


ICM7208 


15.95 



DISC 




CONTROLLERS 


1171 


24.95 


1791 


36.95 


1793 


44.95 


1795 


54.95 


1797 


54.95 


6843 


42.95 


8272 


39 95 


UPD765 


39.95 


1691 


18.95 


2143 


18.95 


INTERFACE 


3T26 


1.69 


8T28 


2.49 


8T95 


.99 


8T96 


.99 


8T97 


.99 


8T9S 


.99 


DM8131 


2.95 


OP8304 


2.29 


MISC 




3341 


4.95 


76477 


3.95 


AY3-8910 


12.95 


MC3340 


1.49 


95H90 


7.99 


11 COO 


13.95 


8202A 


34.95 


3242 


7.95 


MC3480 


9 00 


MC4024 


3.95 


MC4044 


4.50 


3205 


3.50 


BIT-RATE 


GENERATORS 


14411 


9.95 


BR1941 


9.95 


4 702 


12.95 


COM5016 


16.95 


MM 5307 


10.95 


UARTS 


Af3-10l4 


6.95 


AY5-1013 


3.95 


PT1472 


9.95 


TR1602 


3.95 


2350 


9.95 


1MS6011 


5.95 


IM6402 


7.95 


IM6403 


8.95 


INS8250 


14.95 


KEYBOARD 


CHIPS 


AY5-237S 


11.95 


AY5-3600 


11.95 


74C922 


5.25 


74C923 


5.50 



LM301 .34 

LM301H .79 

LM307 .45 

LM30S .98 

LM308H 1.15 

LM309H 1,95 

LM309K 1.49 

LM310 1,75 

LM311 .64 

LM311H .89 

LM312H 1.75 

LM317K 3.95 

LM317 1.95 

LM318 1.49 

LM318H 1.59 

LM319H 1.25 

LM319 1.25 
LM320 (see 7900) 

LM322 1.65 

LM323K 4.95 

LM324 .59 

LM329 .69 

LM331 3.95 

LM334 1.30 

LM335 1.40 

LM336 1.75 

LM337K 3 95 

LM337T 2.95 

LM333K 6.95 

LM339 .99 
LM340 (see 7800) 

LM348 1.20 



LM350K 5.60 

LM350T 4.60 

LM358 .98 

LM359 1.79 

LM376 3.75 

LM377 2.29 

Lm378 2.50 

LM379 4.50 

LM3B0 1-29 
LM380N-8 1.10 

LM381 1-60 

LM382 1.80 

LM383 1.95 

LM384 1.95 

LM386 1.50 

LM387 1-40 

LM389 1.35 

LM390 1.95 

LM392 69 

LM394H 3.60 

LM399H 5.00 

NE531 3.75 

NE536 8.00 

NE555 .39 

NE556 -69 

NE558 1.60 

NE561 19.95 

NE562 6.00 

NE564 3.96 

LM565 99 

LM566 1-49 

LH567 1.29 



LINEAR 

NE570 

NE571 

NE592 : 

LM703 

LM709 

LM710 

LM711 

LM723 

LM723H 

LM733 

LM741 N-8 

LM741N-14 

LM741H 

LM747 

LM748 

LM1014 

LM1303 

LM1304 

LM1305 

LM1307 

LM1310 

MC1330 

MC1349 

MC1350 

MC1358 

LM1414 

LM1458 

LM1488 

LM1489 

LM1496 

LM1558H 



Bl FET 



LM1800 

LM1S12 

LM1815 

LM1818 

LM1820 

LM1830 

LM1871 

LM1872 

LM1877 

LM1B89 

LM1896 

LM2877 

LM2378 

LM2900 

LM2901 

LM3900 

LM3905 

LM3909 

LM3911 

LM3914 

LM3915 

LM3916 

MC4024 

MC4044 

RG4136 

RC4151 

LM4250 

LM4500 

LM 13080 

LM13600 

LM 13700 



TL071 
TL072 
TL074 
TL081 
TL082 
TL083 
TL084 
LF347 
LF351 
LF353 
LF355 
LF358 
LF357 



Tl 



TL494 

TL496 
TL497 
75107 
75110 
75188 
75189 
75450 
75451 
75452 
75453 
75454 
75491 
75492 
75493 
75494 



EXAR 
XR2206 
XR 2207 
XR2208 
XR2211 
XR 2240 

RCA 

CA3010 
CA3013 
CA3023 
CA3035 
CA 3039 
CA3046 
CA 3053 
CA 3059 
CA3060 
CA3065 
CA3080 
CA 3031 
CA3082 
CAT183 
CA 3086 
CA3089 
CA3906 
CA3130 
CA3140 
CA3146 
CA3160 
CA3401 
CA3600 



CLOCK CIRCUITS 

MM5314 4.95 

MM5369 3.95 

MM5375 4.96 

MM5B167 8.95 

MM58174 11.95 

, MSM5832 8.95 

FUNCTION GENERATORS 

MC4024 Dual VCO 3.95 

LM566 Function Generator 1.49 
XR2206 Function Generator 3 75 
8038 Waveform Generator 3.96 



VOLTAGE REG'S 



7805T 


.79 


7905T 


.89 


7808T 


.99 


791 2T 


.89 


7812T 


.79 


791 5T 


1.19 


781 5T 


,99 


7924T 


1.19 


7824T 


.99 










7905K 


1.49 


7605 K 


1.39 


7912K 


1.49 


781 2 K 


1.39 


79 LOS 


.79 


781 5 K 


1.39 


79L12 


.79 


78L05 


.69 


79L15 


.79 


78 LI 2 


.89 






78L15 


.69 










LM317K 


3.95 


LM309K 


1.49 


LM323K 


4.95 


LM317T 


1.95 


LM337K 


3.95 



TO-220 K= TO-3 L = TO-92 



VISA 



[ masiat charge 



JDR MICRODEVICES, INC. 

1224 S. Bascom Avenue 

San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408)995-5430 • Telex 171-110 

CIRCLE 55 ON FREE INFORMATION CARD 



HOURS: Mon. - Frl., 9 to 5; Sat. 1 1 to 3 
VISIT OUR RETAIL STORE! 

TERMS: For sapping include 52,00 for UPS Ground, 
$3,00 for UPS Blue Label Air. £10,00 minimum order. 
Bay Area residents add 6Vz% sales tax. California resi- 
dents add 6 s i sales tax We reserve the right to limit 
quantities and substitute manufacturer. Prices subject 
to change without notice. Send SASE tor complete list, 



MORE GAIN 

THAN A VARACTOR UHF TUNER 






We start with a Mechanical UHF 






Tuner, add 2 coils and a diode. 


jTi" 




then peak it on our Spectrum 


[ i 


ji IlJjJu 


^^ Analyzer for maximum gain. 


i£j 


ffnii/ 


Frequency Range 470-B99 MHl channels 14-83 

Output Channel 3. Available on request: 

Ch2or4. 


PART 






NO. 


DESCRIPTION 


PRICE WhonorderingO 


BZD 


Modified High Gain 


above items .,,.,.,.$11 0,00 




UHF Tuner 


115.00 Order S each ol the 


B21 


Pre. Drilled circuit 


3ltam* S 95.00 sot 




board, screen printed 


Order 10 octi of the 




Inyour so'drmasl ryi 






faiside needs only 






One jumper 


C1T.00 ACCESSORIES, AMPLIFIERS 


B22 


Complete parts Hi! 


A02 Now 2 stage 




includes An resistors 


28 db gain 




(30) PCB 


RF amplifier Kit SI 8.00 




Poteniiomeiers 1 1 5K 


Assembled $25.00 




3-i OK) Pmrer 


A03 New 14 (IbGmr. 




Transformer [1A/24V) 


single stage 




Panel Mourn 


RF amp KitslO.SO 




Potenliomeler 1 10K1. 


Assembled S1 5.50 




Integrated Circuits (7). 
Diodes i4j Voltage 
Regulator Heal SinK 
Eleclrolylic Capaators 


A04 75-300 ohm matching 

transformer S 1.15 

F-59 Coaxial connectorsS 0.35 




(61 Drsc Capacrlors 






,35j Variable 


Mall order only. 




Capaolorst4) Cm Kit 


Send check or money order to: 




wlh #2G #ire I4MC 






Sockets '4-6 pin 314 


QILCO INTERNATIONAL, INC. 




pin). SpeaKer (4* 3 


P.O. Box 8817, 




02 1 Standees. 


Coral Cables, FL 33124 




Hookup Wire All misc 


T«t. (305) 623-5691 For COO orders 




Hardware and [he 






most complete and 


Minimum order 525.00. 




comprehensive 1 7 






page instruction 


Add 10% shipping and handling. 




manu al we have seen 


For orders over $50, Add 5% 




All Hems individually 


Florida orders will not be accepted. 




packaged 


S80.00 Pleas* Writs or Call 
Tor Free Information 



MICROWAVE TV 
CONVERTERS 



HOC-EL DCV-1-A 




□OWN CONVERTER'ANTENNA 
TfON 



• 2 MlCflQWAvE PfiEAUP STAGES For maximum pm 

• ONE PIECE COrVSTfiUCTlON irmpltfwi irutaNai ion 

• ALUMINUM AMD ZlNC PUATEp STEEL for durifci I iiy- 

• BUILT m A/B SWITCH Willi mof* (h*n flSdB ntfttaDn 
« 3.1-3,0 GHi Cortr. 41 Hpti. comnwcial and ITFS 



Vt*n *1 *nir>vm«ni art vour* with our mock! DCV-T-A Two or«*mp iiagai coup ltd 
w-nh |ht v*gi ancenn./houiing provid* * Wp*eiI lyrtiwi <ja\r. c ( 53dB. 



YOU SET: IV t 

300 ohm mmchnrtf [eanifounar 
Cm)U<h>4 inttructtanf 



'"■"Lin 4 vinin 

LIST - HTB,0O 

ONLY 
$149.95 

INTRODUCTORY PHICE 




WE CARRY A COMPLETE LINE INCLUDING PAFtABOLICS 



DEALER INQUIRIES INVITED 



1933 ROCK AWAY PARKWAY 

BROOKLYN, NY. 112M 



212-531 




;O0 CHECK or MO 



FIRST QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" 



5^ Sh do and Si 00 In 




i actuated true zero insertion 
- 1 1 ii plated SOldSf mm pins - 
capable 01 being plugged into 
d<p sockets, including wire wrap 

Black No 

Ho. Pint 1-M 25 SO 

11055 J4 1 4.35 »3-BO 13.00 

11D5fi ?n 4. SO +05 J 75 

11047 40 5.35 5.33 4.0S 

II DM M 1U-W 9.45 ft 70 



$22. 50 

13 55 Bach 



RESISTOR ASSORTMENT 82S oa 7 Mj ^i wen*.™™™ 

Stock No. S2501 10*1 0MO12-1& iB.J?-27-31-39-J-?-t6 0HM 

Stock No 33502 10 •». or M-6*- 1 OO-i 30- 1 M-i &> 2 20- 1 70-330-390 OHM 

Stock NO S25Q3 I0 4F1 ol-*7fr56O-6SO-820-1K-1 2K-1 .5K-1 .SK-2.2K*2.7 OHM aiaartmar 

Stock No, B2So4lO««. or33K-3.9K-4.TK-5.BK-ft.BK-«.2li-10K-ia<-15R-18ROHM 

Stock No 825oS 10 tl orttK 2TK 33X -39K-4TK 5*K BAK 63K 1 DOK-1 20K H M 

Stock No. 6250* 10 *i. o! t50K1 flOK-220K~270K-330K-3«K-470K-5BOK-6BOK 6MK OHM 

Stock No. ftlSO? 10aarollM'1.2M'1.5M-1-&U-3.£M-2.7M<3 3M-3.9M^.7M S 8M-0HM 



WILD ROVER 

Touch i*i1i:h capsule 
Operjling moEidfl »i 005 wtltiaur t-ie 
use- el 1 ■ ir>v«red trm tTlfemeiy faal on 
inrj oft vMh low ticise Nor*na-liV open - 
raEod 115 VAC. 1 S amp-ja milliohm *i)- 
>itlanc«- ol5radiutcr ipoiiih-p 
y.i. ■-..->■ ho re ic ii 

Uor>« n» i>i: m& 



60/40 ROSIN CORE SOLDER 



Sleek, 





TJ WIRE 

WRAP 

SOCKETS 

Tin oLpiad ph«trho<r 
broni* conLact 




NO. 

11301 
11302 
11303 
H3CM 
11305 
11304 
11307 
11308 
1130A 



No Pint 1-24 as 

B t .45* 401 , 



1.11 
1,26 
1,41 
1.T1 
2.31 



1.S3 
2.05 



Tl LOW PROFILE 

SOCKETS 

Tn pftliO pfwaptra 

tXCOl-B CO-ad fMn.3 

*lh gas right a«al 



No- No Pint 124 £5 100 




11201 
11202 
11203 
11204 
11209 
11204 
11207 
11200 



5.15 1.13 J U 
.16 ,15 14 
.21 Ifl .16 



.53 .45 .40 



ELPAC POWER SUPPLIES - DC/DC CONVERTERS 




ELMC lP«tari tWtif 0«m»ai LWaata™*i 



I V**Mf ■ 



iiaas 
tiaji 

WD 



cauii 



jot o 
it.ro 
ciui: a are 
cu«o« ao-rs 

CSU14 3CT0 



rraej 

, oto tltoa *ii 

Si HI &Ji 



-laiof- oao 

» : P i O-i 
I«rfr7 zno 



aitllltllOa ■ 

aj, ', I . 1 r-. 

all II i 1 g > 

UillilM 
4ll Si 'J 01 



""•'„::; siosp- 



13491 CU»t 
ii*Ji cvaaoa 



4 0JO 

i cr a 
4OJ0 
CrJaJfM * f>T 
COtlai 4 OT 



tjli #11 1 1 III TT It 11 

106 1)1 I 1 I.i " 



1414 
S1H 



tlifli-t oiu Jhtti rap nix 



naajai dm* »M{ et f c« ocjoc C0**vwti M. 



Special of the Month! 




DIGITAL MULTIMETER 
Laroe easy to read .5" 3*4 digm 

diSplay-200 hours operaiing 
life wUh single 9v alkalina bat- 
tery-low baitery + polarity indi- 
cators - Five functions (DC 

Volts, Ohms, DC mA.AC Volts, 

Diode and transistor juncllon 



check in circuit) 



$54 



Stock No. 
D 2502 

Kit Fcrfrt with IrUiruCiayi.. 



$49 



95 



ELPAC POWEfl SUPPLIES- SOLV SERIES FULLY REGULATED 




r»*««<>v*tf urn 



in 
o 

z 
o 
c 

Lit 



o 

Q 

< 

fX 
124 



M >j* 

i aoA 

SC4.VM-II Tl 4 0* 

mviotii u ji* 

KrVOoH >4 MIL 

Dajto •*** l»a tOtr •m* 



siij4r.<i3n 

9.'&na4-Tr«U)'3r.-1a> 

i- i.tii Mil 1 1 • 



4 WraiM 3* II 

itii 

».» 

H4f 



HUNTER TOOLS 



&>t^ 9/64", 



Blades, siies .05a 1/1 6". 
"■3/32",7/(34M/8 , '. 

6/31" 

TOCKNO. e n 45 
»10d» SO. 3 



sc 



■^ 



^i^^l 



PIN FORMING TOOL 

puts IC's on (heir trua row (o row spacing. One 
side Is for .300 centers Fliplool over for devices 
on .600 centers. Put device in tool and 
squeeze. 

ONE TOOL DOES 8 Thru 40 PlUSt 

Stock Mo. 11059 $12. 95 



7 most popular sizes - 
X I XI il J 6/16", 11/32-, 3/B" 



Nuldrlvar Ktt 



$21, 




CHIMPS *1Q-*24wrre 
STBIPSsoird *i2-2z and 
stranded* 14-24 
SCREW CUTTER for 6 
mcist ccunmon $crew Sizes 
CUTTER and PLIERS 



STOCK HO fti") 95 



MODUTEC 




M in Edam p AC Volt-Ammeror 
atlows singling one conductor oul of 
many without disarrangement. 

Stock HO. ACAmnni Pric* 

k 00 13730 0-25A 13S.50 

13731 0-5OA 30.50 

TVJS^"^ 13732 OtOoA JO-SO 

ACCESSORY LINE SPLITTER 
a I lows fast readings of AC power con- 
sumption of plug in equipment with* 
oul separation o! leads ^ 

Stock No. 13727 59- 
POCKET SrZED 
8ATTERV TESTER 

il types of small batteries from 
35vto4,5v *H O flfi 

Stock No. 13733 3>1 O. 

VOLT-I-CATOR 

automotive diagnostic meter plugs 
Into lighter socket and indicates bat- 
tery condition and charging rates, 

Stock No. 13736 $1 2. 95 

AC VOLTAGE TESTER 

plugs Into any 1 10v service recepl- 
able to check time voltage over 50- 
150 VAC ^_ a e 

Stock No. 1373S $9 . " 
VQM-MULT1TESTER- 
versatile Voll-Ohm-Mllliammeter m 

$13 95 




Slock No. 13720 



Drawer Q Millord 
NJ 08848-9990 



Ii I tir^^l 

■ !lV-f l MmtaCM 



TOLL 800-526-5960 

FREE in NJ (201) 996-4093 



CIRCLE 69 ON FREE INFORMATION CARD 



ramsaij the first name in Counters ! 



9 DIGITS 600 MHz $129i TPPn 

WIRED 




SPECIFICATIONS; 



EMUjg 

L'T«3>KiL»<i»:r*«ir 

AC I AC t6*f**t 
IM NteadiMck -A 
Adupia*: Ctaif 

CIV [. MHf^p^rr' 



The CT-90 is the most versatile, feature packed courier available Tar less 
than 3300,00! Advanced design features include; three selectable gate times, 
nine digits, gale indicator and a unique display hold function which holds the 
displayed count after the input si anal is removed Also, a 1 m Hz TCXO time 
base is used which enables easy zero beat calibration, checks against WWV. 
Optionally; an internal mead batten' pack, external time base input and Micro- 
power high stability crystal oven time base are available. The CT-9Q, 
performance you can count on! 



Range: 
Sensitivity: 

Resolution: 



Display: 
Time base 



Power: 



20 Hi to 600 MHz 

L*» than 10 MV to 150 MHz 

Leu than 50 M V to 500 MHz 

0.1 Hz(lO MHz range] 

1.0 Hi (60 MHz range) 

10.0 Hz (600 MHz range) 

9 digits 0.4" LED 

Standard-! 0.000 mHz, 1,0 ppmlCMO'C 

Optional Micro- power oven-O.l ppm 20-W*C 

8-15 VAC® 250 ma 



7 DIGITS 525 MHz $99** 

WIRED 




SPECIFICATIONS: 



Range: 
Sensitivity; 



Resolution: 



Display; 
Time base: 
Power: 



20 Hr to 52 5 MHz 

Less than 50 MV to 150 MHi 

Less than I 50 MV lo 500 MHz 

1.0 Hi (5 MHz range) 

10.0 Hz (50 MHz range) 

100.0 Hi (500 MHz rinse) 

7 digits 0.4" LED 

1.0 ppm TCXO 20-«' C 

12 VAC® 250 ma 



The CT-70 breaks the price barrier on Ub quality frequency counters. 
Deluxe features sucbat: three frequency ranges - each with pre- amplification, 
dual selectable gate times, and gate activity indication make measurements a 
snap. The wide frequency range enables you to accurately measure signals 
from audio thru UHF with 1 .0 ppm accuracy ■ that's .000 1 %! The CT-70 is 
the answer to all your measurement needs, in the field, lab or ham shade. 



PRICES: 

CT-70 wired, 1 yearwarranty S99.95 

CT-70 Kit, 90 daypartswar- 

ranty 84.95 

AC-1 AC adapter 3.95 

BP-1 Nicad pact + AC 

adapter/ charger 12,95 







7 DIGITS 500 MHz $79^ 

WIRED 



£BI£X3 

MINI- 100 wired, I year 

warranty $79,95 

AC-Z Ac adapter for M1M1- 

100 3.95 

BP-2 Nicad pack and AC 

adapter/charger 12.95 



Here's a handy, general purpose counter that provides most counter 
functions at an unbelievable price The MINM00 doesn't have the full 
frequency range or input impedance qualities found in higher price units, but 
for basic RF signal measurements, it can't be beat: Accurate measurements 
can be made from I MHz all the way up Io500 MHz with excellent sensitivity 
throughout the range, and the two gate times let you select the resolution 
desired Add the nicad pack option and the MINI- 100 makes an ideal addition 
to your tool box for "in- the- field" frequency checks and repairs. 



SPECIFICATIONS: 



Range: 

Sensitivity: 

Resolution: 

Display. 

Time base: 
Power: 



1 MHz to 500 MHi 
Less than 25 MV 
100 Hz (slow gate) 
1.0 KHz (fast gate) 
7 digits, 0.4" LED 
10 ppm 20-40* C 
5 VDC tgi 200 ma 



8 DIGITS 600 MHz $159** 

WIRED 




SPECIFICATIONS: 

Range: 20 Hi to 600 MHz TheCT-50isiversatilelabbenehcounlerthaiwillmeasureupto600 MHz 

Sensitivity. Less than 25 mv to 1 50 MHz with g dig ;, precision. And, one of its best features is the Receive Frequency 
Less than 150 mv to 600 MHi Ad ,p„, ri which aimi , hl . cy^o inl0 , disi[J1 | ^adom f or any receiver. The 

1.0 Hz (60 MHz range) ., . . , , -, , ,. 

10 Hz £600 MHz raneet adapter is easily programmed for any receiver and a simple connection to the 

8 digi[s04" LED receiver's VFO is all that is required for use. Adding the receiver adapter in no 

2.0 ppm 20-40° C ws y limits the operation of the CT-50, the adapter can be conveniently 

1 10 VAC or 1 2 VDC switched on or off The CT-50, a counter that can work double-duly! 




Resolution: 



PRICES: 




CT-50 wired, 1 yearwarranty 


$159,95 


CT-50 Kit, 90 day parts 




warranty 


119.95 


RA- 1 , receiver adapter kit 


14.95 


RA-I wired and preprogram- 




med (tend copy of receiver 




schematic) 


29,95 




DIGITAL MULTIMETER $99^ IRED 



PRICES: 




DM-700 wired, 1 yearwarranty 


$99.95 


DM-700 Kit, 90 day pans 




warranty 


79.95 


AC-1. AC adaptor 


3.95 


BP-3, Nicad pack +AC 




adapter/ charger 


19.95 


MP-I, Probe kit 


2.95 



The DM-700 offers profession*! quality performance at i hobbyist price - 
FeatureJ include; 26 different ranges and 5 functions, .all arranged in a 
convenient, easy to use format, Measurement! are displayed on a large 3M 
J] pi, Vi inch LED readout with auinmiiK decimal placement, automatic 
polarity, overrange indication and overload protection up to 1 2 50 volts on all 
ranges, making it virtually goof- proof! The DM-700 looks great, a handsome, 
jet Hack, rugged ABS case with convenient retractable tilr ball makes ir an 
ideal addition to any shop. 



SPECIFICATIONS; 


DCMC volts: lOOuV to 1 KV, 5 ranges 


DO AC 




current 


0.1 uA to 2.0 Amps, S ranges 


Resistance: 


0.1 ohnu to 20 Megohms, 6 ranges 


Input 




impedance: 


10 Megohms, DCMC volts 


Accuracy: 


0,1% basic DC volts 


Power 


4 'C cells 



AUDIO SCALER 



For high resolution audio measurements, multiplies 
UP in frequency. 

• Great for PL tones 

• Multiplies by 10 or 100 

• 0.01 Hi resolution! 

$29.95 Kit S39.95 Wired 



ACCESSORIES 

Telescopic whip antenna - BNC plug. $ 7.95 

High impedance probe; light loading ..,.„,. (rf . * ,. * 1 5.95 

Low pass probe, for audio measurements ..,...„. 15-95 

Direct probe, general purpose usage . . . . — 1 2.95 

Tilt bail for CT 70* 90. MINM00 3-95 

Color burst calibration unit, calibrates counter 

against color TV signal . . ..*..»* 14,95 



COUNTER PREAMP 

For measuring extremely weak signals from 10 to 1,000 
MHi. Small sue, powered by plug transformer-included 

• Flat 25 db gain 

• BNC Connectors 
■ Great for sniffing RF with pick-up loop 

S34.95 Kit £44.95 Wired 



r. iiv.i, *l r.iit ii :%. i in. 

2575 BAIRD RD. • PEN FIELD, NY 14526 



PHONE ORDERS 

CALL 716- 586-3950 



lor r*Tunti Add 5''*- TBI shipping - 
..._.ir>ltlO Of Ail**] .add i i\ COD odd 
fSIO add 1 150 NY >«<din.n add JS rat 
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QUALITY parts at DISCOUNT PRICES 



STEREO 8 TRACK 
HOMI UNIT 




6PANO NEW iWITS... 
ASSEfOLlf INCLUCeS; 

tape head, motor belt, 
110vac kjtok, pre-aw, 
lights, switch-s, 
solenoid and other 

useful parts 

am exceptional buy! 
$7.25 per assembly 



JOYSTICK 

PRECISION 
DEVICE... 

CONTAINS l| 
50K CENTER 

tapped alps 
pots. $ 4.75 — 




VARACTOR 



3 FOG SI. 00 

100 FOR $30. OCT 

MV22O5 JF0R S1 „ 

100 FDR S50. 00 



MITSUMI 

MODEL UES-A55F 
VARACTOR UNF 




FREQ RANGE 
(+7D - BS9 t+fi 
ANTENMA 3NPUT 

loo oms 
$25.00 each 
for $220.00 



MINI SIZE 
BUZZERS 

1)4 to 3*olta75*»a 

WITH WIRE LEADS 

llfto 3 wit. 75t»« 

WITH PIN TERMINALS 

3 It 7 VOIU 

WITH PIN TERMINALS 




BLACK PLASTIC 
CASE 




6LACX PLASTIC ENCLOSURE 
ADJUSTABLE HEIGHT FROM 
1,63" TO 2.9 J"; WIDTH 
6. 85"; DEPTH 8". BUILT- 
IN STAND OFFS FOR P.O. 
BOARDS.. FRONT AND SACK 
PANELS NOT INCLUDED.. 
SS.25 PER CASE 



PHOTO FLASH 
CAPACITORS 

170 MFD 330 VOLT 

1 1/2" X 7/8" 

2 FOR SI. 50 
10 FOR 37.00 

MM MFD 360 VOLT 

J 3/1" HIGH X 1" DIA, 

51.00 EA. 10 FOR SB. 00' 



750 MFD 330 VOLT 

2" HIGH X I 3/1" 

Si. 25 EACH 10 FOR 511.00 




> 17.50 — ch 



AUTOMATIC 
RECORD CHANGER 

* B.S.R. K30EL C136R/C/J 

* PLAYS 31/15/78 RECORDS 

* MINI SITE: S 1/1" X 12" 

INCLUDES DUST COVER AND 
PLASTIC CASE (NOT PICTURED) 
WITH FRONT CUT OUT TO FIT 
STEREO UNIT CNDT INCLUDED!. 



COMPUTER 

GRADE 
CAPACITOR 

1700mfd. 150VDC S2.00 

2 1/2" DIA X 1 3/1" HIGH 
3,600 mfd. 
40VDC iLM 

1 3/8" 01A. X 3" HI 

6,400 mW. 

60VDC S2.5Q 
i a/a'oi* x t 1(4 • 
12,000 mfd. 40 VDC S3.00 

2" DIA X 1 1/1" HIGH 

18,000 mtd. 75 VDC S4.0O 

2 1/2" DIA X 1 1/2" HIGH 

22,000 mfd.lSVDC 
2"oia X 2 l/2* u , OM S2.CO 
r™ — 



TRANSFORMERS 

120 volt 
primaries 



I" HIGH 





22,000 mfd. 40 VDC 

2" DIA. X 6" HIGH 53,00 

25,000 mfd.75 VDC S<L50 

3" DIA X 1 3/8" HIGH 

45,000 mfd. 25 VDC 

2" OIA. X 1" HIGH $3 50 

72,000 mid. 15VDC ~^~~ 

2" D IA. X 1" HIGH jg.50 
CLAHPSTCfJTCAF*CITQWS»t.« 



2 
CRYSTAL 

CASE STYLE HC33/U 
S3. 50 EACH 



L-PAD 

STANDARD 3 OH 
50 DB L-PAD* ►. 

$1.50 EAt>, 
10 FOR 13.50 




8' LINE CORD 



18-3 SJT M/E 

ROUND GRAY COLCfi 

52.00 EACH 10 FOR _ S18.50 



vnmcnd 



5.6 VOLTS >l 7S0 MA S3.00 

6 VOLTS It 180 mA SI. 25 

12 V.C.T, It 500 mA 12,50 

1S.5 V. it 3 AMPS $«50 

18 VOLTS at 350 MA $2.00 

18 VOLTS at 1 AMP 5* 50 

18 V.C.T. at 1 AMP S5.S0 
25.2 VCT at 2 AMPS550 

35 V.CT. at 1 AMP 53.50 

42 V.C.T, at 1.2 AMP S4.50 

S3 V.C.T at % AMP S5.50 



L.E.D.'s 

STANDARD JUMBO 
DIFFUSED 

RED 10 FOR SI. SO 
QUEEN 10 FOR S2.0D 
YELLOW 10 FOR 52.00. 

FLASHER LED f\ 

! 5 VOLT OPERATION 
JUMBO SIZE 
2 FOR SI 
Bl POLAR 
2 FOR SI, 
SUB MINI 



LED /I 

RATION _> 

'!. D ft 

,70 

LED " 



,07»* X ,0»b" 

20 mA at 1.75. 

10 FOR 51.00 

200 FOR $18.00 

QUANTITY PRICES AVAILABLE 



■LACK LIGHT 

(ULTRAVIOL ET) 

r —m 

S.E. I F6T5BL $2.50 Bach 



PREE! SEND FOR OUR NEW 40 PAGE CATALOG ^/?££y 



CONNECTORS 

WEATHERPROOF 
2 CONDUCTOR 

POLARIZED 5ET, 1! GA. 
WIRE. .$1.00 / SET 

4 CONDUCTOR , 

SI. 50 



'& 



WEATHER-PROOF SOCKET 
AND CONNECTOR SET. . . 



EDGE CONNECTOR 

ALL ARE .156" SPACING 

15/30 GOLD 

SOLDER EYELET S2.00 EACH 

18/36 GOLD 

SOLDER EYELET 52, 00 EACH 

22/44 GOLD 

SOLDERTAIL CP.C. STYLE) 
S2.S0 EA 10 FOR 522. 50 

22/44 TIN 

SOLDERTAIL CP.C. STYLE) 
51.35 EA 10 FOR 512.50 

42/84 GOLD 

SOLDER EYELET 51.00 EACH 



CANNON xlra-3-13 
CONNEC 

3 PRONG 
CWSS1S f*HJNT 
COIWECTOR 

12 00 EACH 

lOJo^l^O 




4PDT RELAY 

* 14 pin Uylf 

* i »mj (onta-i: I ■ 
< 14 -Oil 4 e V 

■ L)u4tWl Il-I, t 1 * i -■« si 

$1.70 EACH 

■p4cily COil v4H 1-04 
L *B<3 & QU*f,TITiE$AVAILA 1LE 
SOCKETS fW HL'LA-f 10* Hch 



S VDC RELAY 



HIMIATLR£ 

O.P.D.T. 

J AMP CONTACTS 

FUJUITSU I FBR321DDD& 

$1,75 EA 10 / L6.00 






SONALERT 






MLLORY MODEL 
< 5NP-128 
SNAP- IN STYLE 
OPERATES FROM 
1 - 28 VDC 
Sji.OO EACH 



O-IO MINUTE TIMER 

ADO. TIMING 
MOTOR FROM 
0-10 KIN. 
RATED 10 AMPS 

125 VAC MOUNTS 
ON 1" CENTERS 

SI. 7 5 EACH 



KEY SWITCH 

S.P.S.T. 



fT| 1 AMPS 



1 AMPS 8 125 VAC 
f KEY REMOVES BOTH 

I POSITIONS 53.50 EA 



4 POSITION j, A^s 

USED FOR g 125 VAC 
CASH REGISTERS 
COMES WITH THREE KEYS 
tl OPERATES 2 POSITIONS 
42 OPERATES 3 POSITIONS 
13 OPERATES 1 POSITIONS 
KET REMOVES CNE POSITION 
ONLY 51. SO EACH 



Svolt Samp/hr 

RECHARGEABLE 



3 



ELPOWER • EP&90 

SOLID GEL CELL 
5 1/!" X 1 1/1" 

X 2 3/1" 

SIS. 00 EACH 



MULTI-SWITCH 

8 STATION 



INTERLOCKING ASSEB3LY 
1-D.P.D.T./1-1.P.D.T. 
& 1/2" MOUNTING CENTERS 
53,00 PER ASSEMBLY 



5 STATION 

INTERLOCKING ASSEMBLY 
3-1.P.D.T./2-D.P.D.T. 

1 1/S" MOUNTING CENTERS 
52. 50 PER ASSEMBLY 

3 STATION 

NCN- INTERLOCKING 

2-D.P.0,T,/l-1,P.D,T. 
PUSH ON/PUSH OFF STYLE 

2 1/2" MOUNTING CENTERS 
51.50 PER ASSEMBLY 




78 ohm CCr-AX 

11 

FOOT 

R.C.A. PLUGnSoYH 
E7CS..USED FOR VIDEO 
GAMES, ETC 51.25 EA 




2" ALLIGATOR CLIPS; 
7 clips for 51.00 

lOOcllpi for S12.00 
GOO clips for $50.00 < 



MICROWAVE 
TRANSISTORS 

N.P.N. SILICON 

SPECIAL PRICE 

52.50 EACH 



MICROPHONE 

CGfMLNI CATION 
STYLE MIKE W/ 
PUSH TO TALK 
BUTTON ON SIDE. 
53.50 EACH 




16.5 VAC 1 AMP 
CLASS 2 XFMR 




LIGHTED 
PUSH BUTTON 

RED LIGHTED 120 VAC 
10 AMP, S.P.S.T. 

"P0VER" PRINTED ON 
FACE. MOUNTS IN 

7/fl" SOUARE HOLE,, 
51.50 EA 10/ 513.50 




50K audio taper 

3" LG.-2 7/B" TRAVEL ZSUA 

50 OK linear taper 

2 W'LG.-l 3/1" TRAVEL 
75* EACH 10/ 57.00 



ALL CLECTROflKS CORP. 



MANUFACTURERS - WE WILL 
PURCHASE YOUR EXCESS 
INVENTORY &1$380-8000 



905 S. Vermont Ave. 
PO BOX 20406 
Los Angeles. Calit. 90006 
(213)380-8000 

Mon , • Fri. Saturday 
9AM-5PM 10AM-3PM 



2 w 



UViK TrnnlAJLE ITMIt LI EST Wf 
tBfkk Taiu&kr fill sCFE^t bflFtT lul. prorjucn . 
ii'l IlijC-tS gf lijlil OptnUs, frjn CtMatllU 

I2SVU fwublian*on— ghouunttnrii-tHiFi 
if an ir.'frjjhrjul \H •Eria Oftli'l t_2t Cf. tz-T- V?S 
•HH board nnJ-rfsJ-M X, 

CHT1 ti.M 






<^r 



3VDC IUCTBM1C WARNIHC FLAJHEB KIT ^ 

r-Wt bur>bt qf pifctrrtl l^jOt H 1. kwj r ij iWli fl <S\ 
r* 1 * C*i b* H«ri \<y gnil fjrilinrjti rninrig tl J ^^ 
pm ntm4ntC4 F*j| U fei m«yi Ms^iNC* Oc*r*m 

fjr> JWC ir*-n I SV B*'ll*r<Tj £tf» ?f| &M.-J J4"L * Z 



nptoi ejAi 
riulr, iiwetfi 



'.■;.■! iTlKl L" '.J ?;■ aaa - .' V- *i 



LtD&indlCwiuIr, IncctrtUrUDLgiiiif.nEiAiii «_ 

■h* mt flrCi.3 al 1 [D5 KM im! :r>?n imrtfttjr HH i)f 

•gWi urlil llw Wv tCv ^ ;hf lUr HJ"tI up T.w :1 ' ■_ 

pRKSiaL Chan rrv*rn* nurf Do*t*kj rfflm SV an * l . ^^ 

£u lttbdmh; hhiel of fDriTtme wr 

Puih Iht tun tvllijn ind 1 ft-a-h: rM tnl I LtDSl 
iptwjr |q ipm jrniird len xiUflftf » WrHtri ytu UhMU 
ihi tuitMKi v* «ecramt &u jf mjn m Hj* awn /y-n 
ind Injfl-r tcynei lo 1 Hop mi ant nimbr r\i irx bif ^* 
IE«>aJamjll!Mlk!f (iMliiJ.Jnirj sp..-«Jin itntlrgtJlTV I 
nfjeutCT. Irrjiti f fii rwlKr, Sin ol D«rd (jr"* " ~ 

SOUNO Ef f ecb qeneutdh kit 

ti&lirfl HHind tfltfii kii uxh lh? oopoAjr TI?6*» 1 

truj in ^ertkjE- pJujgi Lxomotm jmn In ' 

Eard.srciKT %hM T tie suursi! UmiU* 

ev irT.f.: prugrnTimire al :ht cirMuigi uc 

Ue>m w bHU*? Sm « bovtl 3 ?i' > f 

c«?; fl2.« 



JL..V 



nnti O b«1 rji mw FtJtL'H Hvtl trxrlra, uv 

MfHUH AC DtltHU IP EWHWd CrWTa[r-.« 1 ;."5 ^_ •£?^ 

ijn-55 lit tocrjr^} Irpm 5KIV4C Sj( rjftjcojrd ^^iJiiiVi*:^ 



PtJPUUfl IT^MS 
G.RLLM NEONS [time ii N1i2 bui 
■"■.:■•.', bnghL ] r : - > 
C4SS1 H..M 

3- 7Mn»i SOLAR CELL 
«U7 USD 

3 6'> lOvVM NlCAD [rgmavti 'rc-n. 
nsw rquijrrTwnlJ 

XESTER W-1-J PC S&LOEH S H coil 
C«S5 S* 03 

CI 1KB I SCRJOCVJA 

10DWS RCUND FLASHTUBf 
WMR S7.H 

PC 10 pc srr*c cord 

U«T SJ.MI 



LED STEREO POWEfl H£TEfl KIT 
Futurti attractive ' nov-n,) jurroo 
LED display tf'lh 20 LEGS 41D »r 
chmifiel] null- . „„., --, 

cainngHMSOLipui . ■!■'" ~'mii'' 
at grrijiliiiiBr Con- '* *_'il|C» * 
necls 10 sptilier li-m» *oTi* 
'?:-. CanlwdSrt L Pi ' "fl " 
With iny jmDlilifi NdrTi 1 \o 200 
wi(L$ SiH. 2Vi* k 1W R«iiiif«± 
Sv-OC 11 i&& mi 
C4fiE7 (17.15 

DUAL WOLTAGE POWER SUPPLY WT 
Pctver supply for ibcve kit 0-jUli 
t 6 VDC is 500 ffli-inpu: 120 VAC 
Sim r it MS" 
C-IEU Si. 55 



Comtur-inon or Don lull 
»E>M S22.4S 



CHANEY 

' electronics inc. 



P.O. BOX Z7DM 

DENVER. COLORADO £0227 

303 7815750 



...__ iADOrd«rS3 00 

n 5760 p Plm inchtti* 51 F jDfnf [n«i.ii|e [UPS! 

• VISA VC j 

* Ptwr 
Spnrt rV oar frn csUlop at trfl«ji 
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PHASOR PAIN FIELD — Palenlei) aod recently developed 
in our Labs is being tested by Gov'! for riot control. Soon to come 
under weapons restrictions as an infernal machine Easily hand- 
held. Hazardous IF NOT USED WITH DISCRETION. 

PPF-t PLANS (sold for animal control) ,..$15.00 

INVISIBLE PAIN FIELD GENERATOR - Produces a rji- 
rectlonaE field of moderately intense pain lo back ol head up to 
f>0 J . Clrjarelte pack size enclosure is easily hidden. 
IPG-3 PLANS . . . J7.00 IPG-3K KITS PLANS «4S0 

IPG-30(assemt)lerJ lor animal control) (59.50 

PHASOR STUN1BURNING WAND — Produces sulfiaenl 
electrical energy capable oi burning llesh. I mended as a person- 
al delense device. 
PSW-3 PLANS .S8.00 PSW-3K KIT & PLANS J59.S0 



RUBY LASER RAV PISTOL — Intense visible red. turns. 
hazardous. with parts sources 

RtJBYPLANS(inciudesallpansources) .. . .S1S.O0 
CARBON DIOXIDE LASER — Generates 20 40 watts of 
continuous power capable of burning, culting, hazardous (with 

an pan sources) S15.00 

LASER RIFLE — Produces 20D-30O0 pulses of 30 wall opti- 
cal energy Portable and easily hand-held. 

LRG-3 PLANS »10.00 

LRG-3K KIT PLANS (minus diode) S129.50 

POCKET LASER — For Ihe beginner, visible reo "optical 
version", non-hazardous. 

LHC-2 ... S5.00 LHC-2K KIT & PLANS S24.50 

HIGH POWERED PORTABLE ENERGY SOURCE 
FOR LASERS AND MAGNETIC WEAPONS — Explod- 
ing wires. Shockwave, etc. Miniature size. 
HPS-1 PLANS. .M.0Q HPS-IK KITS PLANS. . . S49.50 
PARTICLE BEAM WEAPON - PLANS *15.00 



j INFINITY XMTft — Uses telephone lines lor selective home 
or office listening while away on business or vacation, 
1NF-1 PLANS $15.00 

tl SEE IN DARK - Long range, total daftness. 

mSD-4 PLANS J10.00 
M LONG RANGE WIRELESS MIKE — Crystal clear quality 
— miniature 

FBT-7 PLANS S7.00 FBT-7K PLANS & KIT . . JM.50 

WIRELESS TELEPHONE TRANSMITTER — Lonj 
range, automatic. 
Vtm-i PLANS *10,00 VWPM-5K PLANS & KII S34.50 



Send lor FREE calalog descriplon ofaoove plus hundreds more 

plans. Kits and completed items We accept MC or Visa or when 

I ordering, send check or money order We pay shipping charges 

Ion orders over $50. OQ, otherwise include 10% with remittance. 

] SEND TO: SCIENTIFIC SYSTEMS 

DEFT, fffl, BOX 715, AMHERST, N.H, 03031 
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SURPLUS ELECTRONICS CORP. 

WHOLESALE/RETAIL 
EQUIPMENT/COMPONENTS/WIRE & CABLE/ACCESSORIES 

7294 N.W. 54th Street We accept Mastercard and v,sa Phone: (305) 887-8228 
Miami, Florida 33166 TWX: 810-848-6085 




SOLD AS IS 



"TANK BATTLE" TV GAME 

In just 3 short time and with a few minor parts, the most 
novice nobbiest can com [Hate I tits exciting Tank Battle 
game. Create a fun-filled evening for the whole family- 
Two independent tanks rum hie Ihrii tend mine fields, 
shoot shells and fragment when hit. Four distinct engine 
sounds are produced for the different speeds. Sounds of 
gunfire, shell bursts and tank explosions are realistic. 
Automatic on-screen scoring. Supplied wild schematic 
drawing BUY ONE, GET THE SECOND 

FOR ONLY SI. 00 

(WITHOUT CONTROL HANDLES) 




C.B. SPECIAL 

CONVERTTHESE T0 10 METER FM 

New HY-SAIN printed circuit hoard assembly with PLL02A 
chip and 3 crystals . (Sq u Bic h pot , volume control and 
channel switch not included.) Boards sold as Is, the way we 
houghi them from I he manufacturer. Board dimensions 6*)! 8<h" 

9 $7.50 i<M9$6.50 so-99 $6.00 iooup $5.50 



40 CHANNEL C.B. SWITCH $3.00 

BRAND NEW HY-GAIN OR E.F. JOHNSON SWITCH 



COPPER 
CLAD BOARD 

[Double Side} 

Size 9.25x10.75 
Thickness .062 

$2.00 ea. 



ERIE TRIMMER CAP 



513-002 

.196" Dla. .080" High 

3.5-20pf 



$.75 



M. 



SMALL ENOUGH TO FIT 
IN YOUR WATCH 



AMP METERS 



$2.50 < 



2Vt" square, no shunt required. 
Easy-to- read dial. 

Movements: 0-6, 0-10, 0-17 




4 CHANNELS TRACK 
HOME UNIT 




Brand Mew, 110 VAC motor with 
pre amp. instructions included. 

$7.95 ea 



NICAD 

RECHARGEABLE 

BATTERY 



NEW. Replaces 
the popular 9V 
Transistor Battery, 



$4.75 < 




MAHOGANY 
PROJECT BOX 



$1.50 




4%"wx7Wlx%"to1Vi"ti 

'Has a lip for recessed face 

plate and a felt bottom 



SCREW DRIVER KIT 

3» 



Handle stores four blades 
2 single slot 5/32" & 3/32" 
1 phillips 1 scratch awl 
6" lonj with one blade 
inserted $1.00 ea. 



SUPER SMALL 
PHOTO FLASH 

35 MFD 330 VOLT 

1"x6/8" 

2 for $1.00 

10 for $4.50 



130 MFB 330V 
PHOTO FLASH 

1-3/8"x5/B" ( 
$1.25 each 
10 for $10.00 L 



TEXAS IHSTRUMENT 
KEYBOARD 

$1.95 ea. 

r>/$8.00 

Has 3 slide switches, 26 different 
keys, key pad removable by 4 screws 




MODEM CABLE 
ASSEMBLIES 

$5.50 ea 



Conn 

& 
Hood 

25 S 
25 P 




22AWG 

# Cond Length 
14 15 : 

10 17' 



7 POWER CORD 

HEWLETT MCKARD TYPE 

Molded 3 Prong 
_^„ Plug with molded 
<! &^Ci receptacle 

'6elden16AWG 



$3.00 



ea. 



MUFFIN FANS 




MFG By Retro nine. 

3 Blades 4W Square 

USED 

110 VAC $5.95 ea. 
NEW 

110 VAC Model MU2A1 

$12.00 ea 



DIP SWITCH 




5 POSITION J1. 00 ea. 

S POSITION II. 50 ea 
10 POSITION 12.00 ea 
12 POSITION $2.50 ea. 



WHISTLE 

ACTIVATED 

SWITCH 




$2.50 ea 

Yiwr whistle from a distance of 30" max. fs 

picked up by an RET condenser mic. which 
turns on the switch. (Sensflivrtycan be 
adjusted.) Match your wbislle again arid 
turns oft. 
Schema! ic Diagram Supplied 



POWER 
TRANSFORMER 

$14.95 ea 

Prirnary-115 vac 

Secondary- 32 v with 

24vtapat15amps 

Dim. 4%"hX3W"wX4"deep 




SOLID GEL BATTERY 
6 volt @8a.h. with Charger 



$14.95 



Elpower £P 660 may he charged con- 
stant voltage or conslanl current. Bat- 
tery js self-contained and requires no 
maintenance. Connections made with 
quick connect lugs. All plastic case size 
5'ih •/. Km -I'll. wigh; ■'. ibs 



TELEPHONE &TTY 
INTERFACE MODEM 

MFG &y Anderson Jacneson 
DM Modem Model DC 230 with A-36 

Telephone Coupler 




$69.95 



Rated 300 Baud half or lull duplex OAA level 
jajL5Mtll#QlO 3. Ala 6. 7 to tO TTY 

afld DAA ouEpuls Drought out to 15 pm M&lex 
connecioTS FSK oscillator sends 1070 Hz space 
ana 1270 Hz mark Receives 2025 Hz space and 
2225 Hz mark Telephone coupler has i-M. cord 
and plug S .■>■ ■'-'' \\ -. 15 L x 3 Dp designed Co 
Eh recessed in desk; or panel Electro nie in case 
G^Wn1Zx2V Dp withfi-fT..3-wire U- ground 
curd and plug Operates on 115 vac. 50/60 Hz. ' s 
Amp Suppln*d wilh connection sheel Removed 
lio-m equipment excellent cc-ndision. guaran- 
leed 



DB CONNECTORS 

25 p 2. 50 
25 s 3.50 

DB2S S/P COVERS DB-51 226-1 
PLASTIC SI. 25 



C&K SWITCHES 




SPOT 

(momentary) 
DPDT (special 
large rocker} 

$1.00 5a 6/S5.00 



7201 



COMPUTER GRADE ELECTROLYTICS 



VALUE/MFD VOLTS 

63,000 @ 15V 

10,000 @ 20V 

2,700 @ 25V 

2,900 @ 25V 

100.000 @ 30V 

39,000 @ 30V 

34,000 @ 30V 

450 @ 75V 

500 @ 100V 

50 @ 450V 



DIAM./LGTH. 
3" x5'/j" 
'x5%" 
'x'2W 
'x2" 
x 5Vz" 
x5%" 
x 5'A" 
' x 2V 
1Wx3V4" 
Wx?' 



Vk" 

W" 

1-W 

3" 

1" 

3" 

1VV 



PRICE 

$4.00 ea 
S3.00 ea 
S2.00 ea 
$2.00 ea 
$6.00 ea 
$4.00 ea 
$3.00 ea 
$2.00 ea 
$2.00 ea 
$2.00 ea 



AXIAL LEAD 

ELECTROLYTIC 

CAPACITORS 



2uF@ 

10uF@ 

20 UF@ 

50 uF@ 

2.2 uF@ 

3.3uF<a 

1uF@ 

2uF@ 

25uF@ 

3uF(S 

5uF@ 

10uF@ 

250uF(2> 



isvia/Si.OO 

15V 12751.00 
15V12/$1.0O 
15V12/S1.QO 
25V12/J1.00 
25V12/S1.O0 
35V12/S1.O0 
150V12/S1.00 
25V15/K-00 
5OV15/W.0O 
50V15/S2.00 
50V15/S2.OO 
25V10/S2.0O 



SUB-MINI 10K POT 



withOn-Off 
Vi" hole mount, 
W D shaft, 
W thread section. 




5/S1.00 




24-Volt 
POWER SUPPLY 

5.4AMPS 

MFG by 

AC DC Electronics Inc. 
Model OEM 24N5.4-1 



10" I x 5" Si X 5" w 



Input 105-125 vac 50/60 Hi. Has e jc nn 
volt adj and O.L adj. Output »H3.UU 
terminals contain + DUt, + sen. 
- sen. - out. ac neut. ac line and GND.13 LBS 



SAME AS ABOVE EXCEPT 
24VOLT7A.MPS65.00 



REMOTE 40 CH. C.B. SPECIAL 

NEW HYGAIN 16 MODEL 2716 
HANDSET HAS DIGITAL CLOCK. 
PLASTIC CASE FOR HEMOTE*-- „_ 
NOT INCLUDED. SOLD AS IS $29.95 



ED GE CONNECT ORS 

Double Row/Wire Wrap .100 

22 pins $3.4.9 10/S30. 00 
3D i! us S3.96 1 0/S32.00 
50 pins $5.43 10/S45.00 

Double Row/ Solder Eyelet .156 

6 pins S1 .1010/$ 9.00 

15 pins $1.B510/S1 2.50 

22 pins $2.08 1Q/S17.00 

43 pins $3.66 1 0/S3O.O0 



SPEAKER 




$2.00 



POWER SUPPLY 

$3.95 ea 

|+ I2vdc .lamps 
+ 5vdc ,4 amps 




E. F. JOHNSON 
"S" METER 




Edge Meter 250 UA, 

fitsin Wx1W hole. 

Black background. 

Scale 1-20 Top, 

0-5 Bottom. 

$1.25ea5/$5.00 



TRIMMER CAP 

1.5-20pF ^fc^J^) 
(ARCOPC-402) 500 ea. 



DIP SOLDER 
IC SOCKETS 



14 pin 1.14 

16 pin .18 
IB pin .18 
20 pin .20 
24 pin .Z4 

40 pin .40 



IC SOCKETS 

GOLD-PLATED 

WIRE WRAP 



14 pm 40c ea 

15 pin 45C sa 



m 






CO 



TERMS: All material guaranteed unless otherwise staled. If you are not satisfied with our product, it may be returned within 10 days for a refund {less shipping). Please 
add $4,oo for shipping and handling or all orders. CODS accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise specified. Florida residents 
pjeaseadd 4% sales lax. Minimum order, $15.00. Foreign orders- USfunds only, add 20% for shipping and handling. 
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LOW TIM DC STEREO 
PRE-AMP KIT TA-10 20 

Incorporates brand-new D C design [hat givesa frequency 
response from OHl-lOOKH* ± 0.5dB' Added features 
like tone defeat and loudness control leE you tailor your 
own frequency supplies to ellmmare power fluctuation 1 
Specilicanons: •THD less than 005% • TIM less 
than 005% • Frequency response DC to lOOKHz ± 
5dB • RIAA deviation- ± U.2dB • S/N ratio belter 
than 70dB • Sensitivity Phono 2MV 47K/Aux 100MV 
100K • Output level I 3V • Mas output 15V • Tone 
control bass± I OdB @ 50 Hz/treble ± 10dB(S I5Hz • 
Power supply ± 24 DC @ 0.5A 

Kit comes with regulated power supply, all you need is a 
48V CT transformer @ 0.5A 

ONLY $44.50 

X forme r 

$4.50 ea. 




100 W CLASS A 
POWER AMP KIT 

Dynamic Bias Class "A" circuit design makes this 
t.isii unique in its class. Crystal clear. 100 watts 
power output will satisfy the must picky fans. A per- 
fect combination with the TA-102D low T.I.M. ste- 
reo pre-amp. 
Specifications: 

■ Output cower: 10DW flMS into B-ohm 

125W RMS into 4-ohm 
• Frequency response: 10Hz - 100 KHz 

■ T.H.D.: less than 0.008% 

■ S/N ratio: better than BOdB 

■ Input sensitivity: IV max. 

■ Power supply: ±40V @ 5 amp 



mess 



TA- 10011 KIT 

$51.95 

Power 

tnn simmer 

SI 9.00 nth 



50 WATTS AUTO STEREO BOOSTER 
BY VERTRON1X 

Specifications • SOwatts RMS lotal (25W + 

%.25W) 
• Frequency Response ± 
05dB. 2QH2~<20KHj 
• THD 0,2*6 at full rated 
output 
• Input Impedance. 20K ohms 

• Crossialk BettenhanWdB 

• Sensitivity 1 5V for full 
rated output 

• S/N Ratio: Greater lhan L J5dB 
OUR SPECIAL PRICE , Speaker Load 2 -K ohms 

$45.00 EACH . VoltageSupply 9-1KVDC 



Model V- Amp 500 

REG. PRICE 
$119.00 EACH 



SOUD STATE STEREO GRAPHIC 
EQUALIZER PRE AMP KIT TA-2500 

Specifications' 

• Tot pi I Harmonic Dlsl onion Less than 0.05% 

• Iritermodulatton Distortion' (70Hi:7KHz - 41SMPTE 
Mel hod] Less lhan ()3% 

• Frequency Response Overall 10Hz "■' HIOKHi 
+0 5dB, -IdB 

• RIAA Curve Deviation [Phono) HI 2dB. -<),2dB 
(3()Kz.'v:lSKHi| 

• Channel separation [at rated output 3 KHzl 

• Phono. Tuner. Aux an d Ta pe Mon itor better than 7 Od E3 

• I n put sensitivity an d im ped ance { I K Hz. f or rated ou tp u 
Pliono. 2MV 47K ohm* Aux 130MV 50K ohms 
Tuner 130MV 51 IK ohms Tape 130MV 50 K ohms 
Graphic Equalizer control 10 Band Slide Control 
Frequency Bands 31 5H*;G3Hz: 125Hz.250Hr.5l.IOHz. 
IKHc 2KHr. 4KHz. 8KHz ; I6KH2 also with on panel 
selector for Phtmo. Tuner. Aux 1 and Auk 2 

Power Supply 117 VAC 

Kit comes with all electronic compunenls, transformer, 
instructions and a l'J" rack mount type metal cabinet 
MODEL TfeifiilXI it^ 




$119.00 PER KIT 



1 WATT AUDIO AMP f 
All parts are pre-assembltd on a mini PC *f 
Board Supply Voltage b**9V D.C 3^^AC> 

SPECIAL PRICE $1.95 <&M&* 



TA-323 6 WATTS TOTAL 
30W + 30W STEREO AMP KIT 

This is a solid staie all transistor circuitry uvith on board stereo 
pre-amp for rnost' microphone or phone input Power output 
■i'm plays 2 pa its. miichirni. Darlington Transistors Driven by 
ihe popular 2PJ3Qo3 Driver Transistors Four built on board 
controls for; loJumtr., balance, treble and basi Pnv.ui suppheb 
requir«4S VCT2.&amptransfoTmer TH D ol less than \% 
between 100 He and 10 KHl Bl full power. (30 Watts -r 30 
Waits loaded by S-, fjM 

* SPECIAL * 

EXCELLENT 

PRICE! 

MODEL 001 0034 
$29.50 PER KIT 

Transformer [Qpiional) 
SI 0.50 EACH 




200 WATTS CLASS A* STEREO POWER 

AMP KIT TA-26G0 (WITH LED POWER 

LEVEL DISPLAY AND RACK MOUNT 

TYPE CABINET) 

TA 2600 »^ a kit thai combines two sets nl TA I (Ml] class A 
power ampliherj, that can yiw you 1IMJ watts tif rrue pfovur 
pei channel The he also has the [alesl "V" shape I.ED 
pawn level display with memory Peak HoW *>n ine fruni 
pAiw\ Hoi speaKei protection u alio Has separate eleclnunit: 
speaker prulecllon circuits Kit comes, with ih** t 1 )* rack 
rmnini type metal rabinei wuh *i prtiKfttsjonal quality hLiclt 
..nndi/i'd front panel all electronic f>ivi). -ii..i cornpoEieiiii^. 
PC boafdi filuT rrapacltars nnd .i Keauy duty frnnstcrrfrnit 
Sp^riiitfliioii*, 

■ Priwwr Li?wl Display Bucironlc LED ivfx 1, 12 LEI 3 pvi 
chaimyl hum IK dB to tlB wilh Punk Hold rrwmory 

* PiHintr Arrifjtilitfi Oulpui ptjwtfi HK1 Wans pet chattrtwl 
nun M Ohm itkul 125 Watts inio 4 Ohm load Total 
Music power nurput 250 Watis Mas, 

■ Rvquvnry B«*Ponsv 10 H^ to itttl KH/ 

* Tn.n] Hatmonir Dtetortion {.im ihan II (H)H'ii ,i\ lull pqwvi 

■ Signal Noise Ratio rnjiitr-i lhan KO dB 

* Inpui S«ns3tMiy IV Mas 




MODEL TA 2600 
$225.00 KIT FORM 



$325,00 ASSEMBLED 



"FISHER" 30 WATT STEREO AMP 

M*± M± MAIN AMP [15W m 2] 

ttflfU Kn include 2 pes Fisher PA 'Am 

Hr JjH E Hybrid IC all electronic parts with PC 

|-37j29V S™ 1 cl Pow * r s u PP l V ± 1 b V [3C I noi 

c R included r Powvr band with jKF TV.± 

Only s'lSSO !kSBl Volla 9 t 'a ain :i: ^ B 20Hz-20KHz 



5W AUDIO AMP KIT 

3 2 LM 380 with Volume Control 

UJIiJjff Power Su P , > r 6 1fiV DC 
ONLY $6,00 EACH 



FLUORESCENT AUDIO LEVEL MONITOR 

This is i he kind ol VU mo n nor thai is bema u&ed by mosl 
amplifier manufacturer [,Csar« u'scdtosimplirycircuitlayouL 
Easy eo assemble and can be used with all power level ampll- 
ders Power requirement 1 2V DC 

TE-221 KIT 
For just $28.50 

(Linnlted stock] 




MARK IV 15 STEPS LED 
POWER LEVEL INDICATOR KIT 

This new stereo level indicator kil consists, of 36 4-totor 
LED 1 15 per channt'tflo indicate the sound level output oil 
your amplifier (rom -.HodB +.ldB Comes wiin a well- 
designed stlk screen printed plastic panel and has a 
selector switch to allow floating ot urad ual ou tpu t md icating 
Power supplv tb. 6 L2V -D.G With THCi on board input 
sensinvity controls This unit can uorkwith any amplifier 
from lWto2ClOW> 

Kit includes H I pes driver transistors. ',iH pes matched 4- 
color LED. all other elecironic componems. PC board and. 
front panel 



MARK IV KIT 

$31.50 




ELECTRONIC DUAL 
SPEAKER PROTECTOR 




Gu tt ol f w'heii circu n issh ort«d 
»r over load ro protect your 

a m r jI i i i Br as ui ell aa your -spea k ■ 
«ri A must for OCL circuits 

KIT FORM $8.75 EA t 



PROFESSIONAL REGULATED VARIABLE 
D.C POWER SUPPLY KIT 

AHsolid state circuitry with high effl ciency power iTansistor 
2SD38S and JC voltage regulator MCI 733 Output 
voltage can be adjusted from 0-3QV at 1 amp current 
limited or 0-15V at 2 amp curreni limited Internal 
resistance is less than 0.005 ohm. in pole and noise less 
than 1 MV. dual on panel meter for voltage and amp 
reading, also with on board LED and audible over load 
indicator Kit comes with pred Oiled P C. board, instructions, 
all necessary electronic components, ir&risformer and a 
professional look metal cabinet The best project (or 
school and the mosl useful mstrumenl for repairman 
Build one loday! 

MODEL TR S8A ^ 1 5 V D-C 2 amp 
MODEL TR 88B G~3GV D.C 1 amp 




$59.50 PER KIT 



REGULATED DUAL VOLTAGE 
SUPPLY KIT 

±1 - 30V DC SOO MA adjustable, fully reguLated by Fairchitd 

78MG and 79MG voltage regulator LC Kit includes all 

electronic parts, filter cap- 

^^ acitorL I.C, heal sinks and 

«&(*•*** PCbMtd 

$12.50 PER KIT 



POWER SUPPLY KIT 
0-30 V DC REGULATED 
Uses UA723 and ZN3055 Power TR 

outpul can be adjusted from 0-3DV. 2 
AMP Complete with PC board and all 
electronic pans Tran former for Power 0-30 Power Supply 

Supply 2 amp 24V x 2 J9.50 $10.50 each 




FOR COMMERCIAL FREE 
TV BOX BUILDERS 

r-C1358 S2 50 LM7815 SI 20 

MCI 350 $2 00 NE565 $2.00 

MC 1330 S300 Connectors Set J1.0O 

LM 1458 J 100 I C Socket Set S2.00 

LM 380 $2 00 Matching Transformer % 1 40 

Sa-iyo UHF Tuner $35 Oil Tolriod Coils 

Capacitors Set 512 50 (Set of 4) 43.00 

Resistors Set $2 00 Speaker Cabinet $12 95 

T' -n Pots. Transformer 

nmCapsSet $1350 18V M0OMA S300 
i -*and Knobs $2 00 

V.< sell you all Ihe above components m a package for 
$ 1 25 .00 andyouwillreceiveafreepredrilledP.C board 
md instructions at no charge 1 



MAX Sine 2V x I'l" x 



SANYO UHF VARACTOR TUNER 

For UHF CH 14 83 

Tuning voltage +1V* %/ I- 28V DC Input impedance 75 
OHM I F band width 7 - 16 MH* Noise ligure 1 1 SdB 

" Supply voltage 15V DC 

Sound IF - 58 MHz 
ModeM15-B-403A 
Video I.F. - 62 5 MHZ 
Mode! 115-B-405A 
Video IF - 45 MHZ 

$35.00 EA 

Tuner a [he most important part for the circuit Dors'] Itjr, 
ihr ^e >L9 (JO tuners tool you 1 

All units are brand new from Sanyo When ordering, please 
specify model number 

MODEL115-B-405A 

$35.00 EACH 
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MATCHED PAIR POWER TRANSISTORS 
BY MOTOROLA 

•V fW MJ2955 PNP15OWarisBV-60V $3.50 
■4 -1 2N30S5 NPN l.C -15 A per pair 

+ + MJE29SS PNP9U Wans BV-60 V $3.00 

MJE3055NPN 1. C = 1 A per pai r 

f% fw MJ150()3NPN25iI Wans BV- 14(1 VS12.00 
^ -^ MJI50O4 PNP I.C=20A perpair 

All above parts guaranteed lo be prime and come wilh 
data sheets. 



HYBIRD AUDIO 
POWER AMPLIFIER l.C. 

70 WATTS 100 WATTS 




Typical ratings. Operating case temp. SS* C. T.H.D. - Q.S96 f— 
20-20KHZ. InpuIreslstancePo-O.lWSOKf] Power band 
width 2QHZ~20KHZ. Freq., response 1OHZ~1O0KH£ Out- 
put resistance = 811. With built in protection circuit ALL units 
come with data sheet 



Part No. 
STKO40 
STK041 
STK050 
STK0S4 
STK056 
STK070 
STK41S 
STK439 
STK46S 

STK0105 



Output 

10W+10W 
15W+1SW 

50W 

23W 

30W 

70W 
7W+7W 
1SW+15W 
30W+30W 

100W 



Vcc 
±16V 
±20V 
±3SV 
*19V 
±22V 
±42V 
30V 

39V 
±2SV 
±50V 



Unit Price 
$14. SO 

SIS 50 
$26. SO 
$13. SO 
$13.50 
$32. SO 
$8.50 
$18.50 
$25.50 
$36.50 



ELECTRONIC MUSIC KIT 

This kit is originally designed to be used as background music 
for phone call you put on hold. But Lt has a lot of other applica- 
tions such, as a door charm, an audible Indicator and formanu 
other sound projects. The spedal custom made l.C. is pre pro- 
grammed with 4 musical tunes. Kit comes with a nice looking 
plastic case, prc-drllled. P.C. board, volume control, special 
sound l.C. speakers and all electronic components and instruc- 
tions. Ideal tor home or school projects. 

MODEL FIH-3000 




BUY 

NOW! 

SPECIAL 

PRICE! 

ONLY 

$9.95 per kit 



SANYO ANTENNA SIGNAL BOOSTER 

This Booster ti specially designed for UHF Channels 
1 14-831 After installed Mm unit (between the antenna input 
cable and the UHF inner) will have a minimum of lOdB 
gain, that is approximately 2 limes better than what you Are 
seeing now. Ideal for (hose who live irs apartments iha! can- 
not put up an outdoor antenna. Size is so small; only 2" X 
Wi" x 1*. Supply voltage Is 15 VDC. 

• NEW ITEM * 

MODEL 001-0076 

$12,50 EACH 




WEM-36 FM WIRELESS MICROPHONE 

TEET MODEL WEM-36 is a factory assembled FM 
wireless microphone powered by two AA size batteries- 
TVansmits in ihe range of 88-108 MHz with 3 transistor 
circuits to meet with F.CC part 15 regulations. Element is 
buili in a plastic tube type case with an omnidirectional 
electret condenser microphone unit By using a standard 
FM radio, stg nal can be heard anywhere on a one-acre loi 
Sound quality was judged '"v&ry good ' 

MODEL WEM-36 



$16,50 EACH 



ELECTRONIC PIN BALL MACHINE 

That sounds and plays-like (he 
real thing All units are brand 
new but without the case Func- 
tions of ihe game include 
double flipper control, kicker 
control, 1-4 players, 3 speed 
bail control, tilt switch, auto- 
matic score, extra bonus cave 
and many more. All solid stale 
with LED panel, no moving 
parts. Requires 9V battery to 
operate, speaker not included 

A perfect gift for yourself or friends 
SPECIAL $8,99 EACH SPEAKER $1 .25 EACH 




MICROPROCESSOR COMPONENTS 



ZSO-8.75 

Z80A-9.25 

80SCA-5.50 

Z80PIO-7.50 

Z80AP1OS50 



ZSOASfQ-29,50 

Z80ACTO8.5D 

ZS0ADMA-28.5G 

Z10Z-L50 

21LG2-15C 



£114-2.95 2716-9.60 

2114L-2% 2516-1L95 

4116-3.00 2732-1595 

1702A-4.95 2532-16.95 

2708-5% 2764-49.95 



SPECIAL OF THE MONTH 
2532 EPROM 

$9.95 LIMITED QUANTITY 



SOLAR CELLS 
0.5 V 2Q0MA 

Ideal for all kinds of solar pro- 
jects, cells can be put in series to 
double voltage or parallel to 
double current 

$1.99 EACH 




FLUORESCENT LIGHT DRIVER KIT 

12V DC POWERED 

Lights up 8^*" 15 Watt Fluo- 
resceni Light Tubes. Ideal 
(or camper, outdoor, auto 
or boat Kll includes high 
voltage coil, power transistor, 
heal sink, all other electronic 
parts and PC Board, hghi 
tube nol included* 




$6.50 Per Kit 



PRESS-A-UGHT SELF 
GENERATED FLASHLIGHT 

Never worry about battery, EXCLUSIVE! $3, 9 5 €3* 
because it has none 1 Easy 10 ^ 

carry in pocket and handy to f_± 

use Ideal for emergency light. . |^ 

It generates Its own electricity 
by squeeiing grip lever Put 
one in your car. boat, camper 
or home Vou may need It 
some Mine 1 ^ 



i 

/ 



No FCC license 

required. 
OUR PRICE 

$49.50 

ADDITIONAL 
MICROPHONE 
(TRANSMITTER) 

AVAILABLE 
AT $28.00 EACH 




MURA WMS-49 



CRYSTAL 

CONTROLLED 

WIRELESS 

MICROPHONE 

SYSTEM 

Transmitter: FET mic for flat 30 
s*/lS KHz response extra con- 
trolled 49MHz AM Band for drift- 
free performance. 100 MW 
output (range approx. Vi milej 
for reliable long range 
transmission. Powered by 
a 9V radio battery (in- 
eluded). 

Receiver Extra controlled 
locks on 49MHz trans- 
mitter signal. 
WHh on panel 
VU meter 



l.C. SOCKETS 




LP. W.W. 3 level 


8-pln S/.7S 


5/1.91 


14- pin S/1.00 


5/2.40 


16- pin 5/1.20 


5/2.65 


IS- pin 5/1. 35 


5/2.98 


20- pin 5/1.52 


5/4.55 


22-pln S/1.62 


5/4.65 


24 -pin 5/1.80 


5/4.77 


2B-p1n 5/2.10 


5/5.87 


40- pin S/3.02 


5/6.89 



TA-8G0 120W PURE D,C POWER STEREO AMP KIT 
Getting power hungry from your small amp? Have to watch 
your budget? Here's a good solution! The TA-S00 i$ a pure 

D.C amplifier with a built in pre-amp. All coupling capacitors 
are eliminated to give you a true reprod uttio-n of th e m uslc. On 
board tone and volume controls combined wsih built in power 
supply making the: TA-BO0 the most compact stereo amp, 
available. Specification; G0W x 2 Into SU Frag, range 0- 
100KHZ ±3db. THD ,01* or better S/N ratta SOdb 
Sensitivity 3mV lnto47K. Powct Requirement ± 24-40V. 



A GOOD BUY 
A t $65.00 




MUFFIN FANS FOR EQUIPMENT COOUNG 

These fans are pulled out from 
used computers. But carefully 
cleaned by ultrasonic cleaner 
All m "like-new" condition 
Size 4 11/16" x 1-1/2" x 
4 11/16" 
MODEL MF505 
$9.50 EACH 




monitors the signal strength from the microphone. Stan- 
dard phone jack qui let connection to a P.A or other phone 
inpu t . 9 V ban ery included . This prof essio n a I s el is ideal for 
on stage, in field, church, in house or ouldoor use 



WHISTLE ACTIVATED SWITCH BOARD 

All boards are pre-assembled and tested. Your whistle to 
its FET condenser microphone Irom a distance, as far as 
30 feet away {sensitivity can be easily adjusted) will turn 
the switch on, then match your whistle to it again, then it 
turns off Ideal for remote control toys, electrical appliance 
such as lights, coffet pots, TV, Hi-Fi, radio or other 
projects Unit works on 9V D.C 



•raja 



MODEL 96H 

$4.50 EACH 



w£fin 



uriujtl MbmIco 4 Cinjijt] 



jUfcFMHfi AND HAfcOLlNQ cHAAGES 

0*ir mja Biaflm 



*y 



SUPER FM 



ffajl 



FMC-1D5 
S11.50 PER KIT 



WIRELESS MIC KIT- 
MARK III 

This new designed circuit uses high 
FEQ. FET transistors with 2 stages 
pre amp Transmits FM Range (38- 
120 MHz) up to 2 blocks away and 
with the ultra sensitive condensor 
microphone that comes with the 
kit . al lows you to pick up a m; sou nd 
within 15 ft awayl Kit includes all 
electronic parts. OSC coils, and 
PC Board Power supply 9V D C 






ULTRASONIC 
SWITCH KIT 

$15.50 



Kit includes the Ultra Sonic Transducers, 2 PC Boards lor 
transmitter and receiver All electronic pans and instruc- 
tions Easy I o build and a lot o f uses such as remote control 
for TV. garage door, alarm system or counter Unit 
operates by 9-12 DC 



ELECTRONIC SWITCH KIT 



rhant Ord*n 



QNLV. HO C.O.D./llOW Maim 10-1 Mfl" 



CONDENSER TYPF. 

. Touch On Touch Oil 

uses 7473 l.C and 

12V relay 

$5.50 each 
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HOBBYISTS & EDUCATORS 




ELECTRONICS CO., INC 

SEND OR CALL 

for your FREE 1982 

PPG Electronics 

Projects 

snantfbook/ 

Handbook with \ catal °9- 
48 SUPER exciting 
low cost, electronic 
projects. (Some projects 
as low as $2.50), 

EACH PROJECT 
is shown with: 
- Complete schematic 
____ - Complete parts list 

HtLtlVt _ p rt> j ec t description 
full information - Kit prices 

on projects 
such as: 




HOBO! BLINKER 



3CHANNEI COLOR 0RG«tl 




DIGITAL SLOT MACHINE COMBINATION LOCK 



Also available, complete 
Basic Electronics Course 



DEALERS 

Cash in on the electronics revolution now 
PPG has sold hundreds of thousands of these 
electronic kits to. schools and training 
institutions. We are after mq these excitwn, 
kils tlirouqti electronics stares .icrnss I he 
■ , i r 1 1 j i 

Contact us immediately for your Dealer's 
Free Information Package. Find out how you 
can get started in this exciting and fast 
growing retail market 



CALL THIS TOLL-FREE NUMBEH FOR 
YOURF-REE HANDBOOK ANDTHE NAME 
OF THE DEALER NEAREST YOU. 

Toil-Free 1 (800) 453-1708 

Utah residents 1 (B01i 628-3627 

PPG Electronics Co., Inc. 

791 Red Rock Road, 

St. George, Utah, 84770 



Special Prices For Educators 



A* 



f* 



<■** 



#*S 






FREE 
CATALOG 

Burglar/Fire Alarms 
Security Products 
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Alarm Controls • Remote Stations 
Infrared * Motion Detectors • Sirens 
Microwave • CCTV • Fire Detectors 

Vehicle Alarms • Phone Dialers 

Key Locks • Wireless Components 

Magnetic Contacts • Glass Protection 

Lights • System Parts • Tools • Books 

Bells • Ionization Smoke Detectors 



^mountain west 

4215 N. 16th Street Dept. RE-7 
Phoenix, AZ 85016 
1-800-528-6169 
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Electric Power 

Pollution, 

Spikes, 

Interference 

& Lightning 

HAZARDOUS to 

HIGH TECH EQUIPMENT!! 

Microcomputers, VTR, HI-FI, Lasers, 
Spectrometers are often damaged or dis- 
rupted due to Power Pollution. 

High Tech components may interact! 

Our patented ISOLATORS eliminate 
equipment interaction, curb damaging 
Power Line Spikes, Tame Lightning bursts 
& clean up interference. 

Isolated 3- prong sockets; integral Spike/ 
Lightning Suppressor. 125 V, 15 A, 1875 W 
Total, 1 KW per socket. 

ISO-1 ISOLATOR. 3 Isolated Sockets; 
Quality Spike Suppression; Basic 
Protection $69.95 

ISO-3 SUPER-ISOLATOR. 3 DUAL Iso- 
lated Sockets; Suppressor; Com- 
mercial Protection $104.95 

IS017MAGNUM ISOLATOR. 4 QUAD 
Isolated Skts; Suppressor; Labora- 
tory Grade Protection $181.95 

Master-Charge. Visa. American Express 

TOLL FREE ORDER DESK 1-8O0-225-W76 

(except AK, HI, MA, PR h Canada) 

SATISFACTION GUARANTEED! 



Electronic Specialists. Inc. 

171 South Mam Street. Natick. MA 017B0 
Technical & Non 800 1 617655 1532 
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THIS MONTHS SPECIAL 



2 for 1 
SALE!!! 




BUY 2 BAND PRINTER / TERMINALS 
FOR THE PRICE OF 1! 

You Get 2 GENERAL ELECTRIC (GE) 
TERMINET 1200's 

Featu res: 

• RS32 ASCII Input •Folly Format! Type 

• Up to 1700 Baud {120 epi) for ilmotl 80 [pm 

• 120 Colurmu it 10 pitch' •Gtiing.oibli Print Bind 

• Utln Reliable «94 Chartdarx |Upper & Lower Cut) 

• 115 VAC 60 Hz •MFG'n". PRICE OVER S5K 
These unique, off-lease and used GE 
"Terminets" offer 3 input Baud rates for 3 print 
speeds, table-top operation. Continuous print 
band provides fast, fully formed characters far 
superior to Dot Matrix, LETTER QUALITY print 
at DOT MATRIX speed!! One unit is fully tested 
and operational, cleaned and ready to use. The 
other is clean and whole but UNTESTEO (use as 
a spare or as parts machine]. Line Cord & Forms 
Tractor NOT included (available from GE 
direct!) Tractor GE Part No. 44C414730-G02. 

2 FOR 1 

SALEFRICE JUSt *695.00 Pair 

(Add. $30.00 for Pkg. - Pay Shpg. on Delivery} 

G.E. TERMINET 340 
LINE PRINTER 

These excellent off -I ease, used BAN D-lype Line 
Printers feature: 

•230 to 340 lines par minute 

•PARALLEL |TTL] Inpul. 
• 132 Columns. 64 Char. ASCII Selj 
•Includes Stand & Sound Nood! 
•TESTED & OPERATIONAL 
•Schematics 8 I/O 

Data Included 
Each machine includes 
Print Band, Parallel 
Input I/O Board, 
Schematics & into 

Each Pnnler is shipped tested and fully oper- 
ational!! Nationwide service by General Electric. 
Original Price over S4.000.00 Most are unused or 

n6wf Only s795.00e«ch!! 

(Add. $30.00 ft r Pkg. - Pay Shpg. on Delivery) 
BUY OF THE YEAR!!! 

PARALLEL, TTL INPUT 
I/O SELECTRIC* 

(Printer Only) 

The manufacturer put them into storage to de- 
preciate them. Now they are FINALLY 
AVAILABLE!! Removed from working systems. 
these fantastic machines have built-in driver and 
decoder circuitry and take TTL level. 6-bit 
character plus 4-bil functional inpul signals. 
Easily driven by most any micro. Use as a 
typewriter (with additional 'repeat' circuitry) or 
as a KSR I/O printer, or both. Requires 11 5, 60 Hz 
for typewriter motor. 5 VDC for TTL and 24 VDC 
for solenoids. "Table Top r " style case. Each 
Selectric"" I/O machine is complete and in 
operational condition. Includes schematics, 
data. case, platen and ribbon (Type element not 
Included.) 

I/O SELECTRIC S 399.00ca 

(Add $20.00 ft/ Pkg. - Pay Shpg. on Delivery) 

Write or Call for our Latest 
BARGAIN-PACKED FLYER! 

'"SelaClric" is an IBM Trademark 



Cnroducts & 1 1 
omputer Peripherals Unlimited 

617/372-8637 
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ARE YOU OUT OF CONTROL? 

OUR 6502 BASED MICROCOMPUTER HAS 
EVERYTHING UNDER CONTROL 



THE COMPUTER "SLIM" 

• 6502 MICROPROCESSOR 

• 2K BYTES RAM 

• 2KOR4KEPROM 

• FOUR 8 BIT I/O PORTS 

• POWER ON RESET 

• CRYSTAL CLOCK 

• BUFFERED SYM-AIM BUS 
PRICE 81-260A $199.95 ASSM. 

81-260K $149.95 KIT 

81-260B $ 39.95 BARE BOARD 




THE COMPUTER "SLIM' 



THE PERIPHERALS 

RAM EPROM MEMORY 

• 32K BYTES OF RAM OR EPROM 

PRICE 81-330A $ 99.95 ASSM. W/O MEMORY 
81-330B $ 49.95 BARE BOARD 

6 SLOT MOTHER BOARD 

• .750" BOARD SPACING 44 PIN BUS 
PRICE 81-320A $ 99.95 ASSEMBLED 

81-320B $ 49.95 BARE BOARD 



ALL BOARDS ARE 4.5 X 6.5 WITH 
GOLD EDGE CONNECTORS 
SOLDER MASK BOTH SIDES 




24 HOUR REAL TIME CLOCK 

• FOUR DIGIT LED DISPLAY 

• ON BOARD POWER SUPPLY 
PRICE 81-350A $149.95 ASSEMBLED 

81-350B $ 49.95 BARE BOARD 



ANALOG I/O INTERFACE 

• 16 ANALOG INPUT CHANNELS 

• 2 ANALOG OUTPUT CHANNELS 
PRICE 81-292A $199.95 ASSEMBLED 

81-292B $ 49.95 BARE BOARD 



12 PORT PARALLEL I/O BOARD 
• 12 8 BIT I/O PORTS — 6 6522S 
PRICE 82-036A $169.95 ASSEMBLED 
82-036B $ 49.95 BARE BOARD 

MONITOR + TINY BASIC 2532 $39.95 





19" RACK MOUNTING 

CALL 415 592-8411 FOR MORE 
INFORMATION. 

OUR SALES PEOPLE WILL BE 
GLAD TO DEMONSTRATE OUR 
PRODUCTS AT YOUR COMPANY. 

OEM PRICING AVAILABLE. 



ZjL John Bell Eivgiiveeriivg, live. 



ALL PRODUCTS ARE AVAILABLE FROM JOHN BILL ENGINEERING, INC. ♦ 1014 CENTER ST., SAN CAHLOS, CA 94070 , 

ADD SALES TAX IN CALIFORNIA * ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER 5100 | VISA j 

{41 5) 592-841 1 10% 0UTSI DE USA 

WILL CALL HOURS: 9am ■ 4pm 
CIRCLE 59 ON FREE INFORMATION CARD 
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'imc Mini Stereo AM/FM Receiver 

WITH HEADPHONES — Fv Joggtn. CycbllB. Slul.r, £ Sport, Ertflli 




FEATURES: Llrjhlwelaht hsadptionas. LifUrlghl 
balance controL Full lidolity stereo sound. Addi- 
tional black soil carrying case & shoulder strap. Bell 
clip (hands free). Operates en 3 AA cell batteries (not 
I nelj. Compact size: 3j" x 451" x 1". Wt. 6 oz. 

Model 2830 List price M9.95 $34.95 




SPEAKERS 



2Va" Round — a Ohm 

.25 WuH <4" Lwdg.) 

Si»:2U"x w 

P«tNQ. PrtM 

A0201 11.25 or 211. SB 




2Va" Square — 16 Ohm 
.25 Wail (4 mount, holes) 
Large Ceramic Magnet 
Size: 2V'xZV > «" 
Pin He. Met 

SF-2M16 S1.39or2I2.0a 



2 National Semiconductor 

RAM SALE 

STATIC RAMS 

MM2114N-2 4K (200NSI 12.49 each 

m each ne&MDt] (ico each sias-evioij 

M M21 1 4 N-2L 4 K (200 N St Low Power , ... (2.95 each 

;B EACH H5.B^MJf| (ICO EACH U3S.O>l«1) 

MM2147N 4K170NSJ »4.8Seaeh 

|B EACH t34.9it0il (100 EACH HlG.fiflC'IJ 

MH61 16P-4 16K GOONS) $9,96 Such 

[ft EACH JG9 «<:pr |1K> EACH J7B5 OCt'lOtl 

DYNAMIC RAMS 

MH4164N.20 64K J200NS) (9.95 each 

IB EACH taMWaD (ICO EACH (735 OCvigii 

MM526TN 1KI3O0NS) S/1.95 

MMS262N 2K065NS) 811.95 

MM52S0N-2 16K M50NSI4116 $2.95 each 

IS EACH 113 9Mpti (lie EACH S2J5 WVIon 

MM5290N-4 16K (2e©NSJ41 16 .11.95 each 

IS EACH HMWaH (100 each 31 ?& &JIOH 

EPROM Erasing Lamp 




* Eri**i 2.7QE. 27 15, 170ZA, 52030. S2QAQ. tic. 
- Erase* Up to 4 ehipj within 2D rninutai. 

* Maintain* constant ixfrowr* rJ".t*nc< of on* Inch. 

* Special Mndua^afo<nilirilr«Hm.nat*SltltJcbuitd-up, 
« Built-in safety lock TO prevent UV axpOtUrt, 

* Compact — only 7"BVS" x 2-7/B" k I" 

* Cornpltte with holding tray for 4 chip*. 
UVSHEL RcplacemWixBtilb ."■ S1&.95 

UVS-11E $79.95 



JOYSTICKS 



e 





JS-5K 5K Linear Taper PCitt 

JS-10GK 100K Linoir Taper Pot* . . . 

JS-1 SOK 1 50K Linear Taper Poll . . . 

JVC-40. 4QK (2) Vk)0Q Cpntrolltf In c 



. $5.25 
$4.95 
S4.75 
S4.95 




5 1 /*" Mini- Floppy Disc Drive 

FOR TPIS-M MODEL I, 111 (IrwhiHry Standard] 
Faalure* atngko or dpotole density Rcnrdirij 
modft FM irngla, MFM double fleniity. 
Power: - 12V DC |iD6Vi 16 *mpH may.., 
5VOC L±0JSV r CL5 amp* rfljji. Unit a* p>C' 
tured at Ie11 (does r.nr. me i, cwt. power supply 
or cas-io-ai IM-paso dala book Incltidoo 
Welftfri jvft pounde. SUa' 5 WW k 3"D ■ 

Pali Hi. *Jiiin^O"-tH«]" hlq 

FO2O0 $179*95 

Singti't;rJhH9, U Iracfca. 2SOK bytw capacity 

F025Q $199.95 

Ooy&lt aided, 3£ tricki, 43&K trylni rapacity 



Dfrftwr 
ChPfjat 



hrM, Commv IrO IUIARTI 
Pi i»J. ItttlFWJl T I '"ir 

Proa. PwlahirM I/O H"f»j 

Pidl, QMA Ceniiol 
ihi.-.s fic-M ip*t*nupl CaritioE 

Dfdia fie-)- CRT MMHr) 

□TCPf Toi. KTVk"M"</Ol^l4r I'rHtff^C* 

OnM'i lyrim Tlmimi Ll*m*n| 

t-BJE H.-I3ir*tlldnil Rll4(f|l 

■ All W<Dli«1hinil FlKiMi 
I HM ■ ■- Q>'44: 1 if) "«: n «* !■.»■ 
Dctil '..iicrta **r ■p>nrr*i (hull 
Dctil i .ii(»iu P»ii>turil Chirif 

6800/6800 SUPPORT DEVICES — 

iCtWf WPtl 

UCHUCP VU WlEh Glncr. and fl*M 

"Ctiieftrn LHaJSi41i« BAM 

MCWI ftrip>ri«ril Inlir. AdiEiE [UCUMl 

MCHJi Fr C-r.l V -n;i..u|.l i:u-t!r<J'H. 

rftCltMLI EM*** Oil flOM [MCUA»l| 

WCHH AiyichronouiCornm. Adteit' 

UCHB simthiondbi Mini Diet Aeun>E*r 

MCUB f*Xe.oi Dia ic*l MODEM 

r«t>l W4XullM4r 

QujI 1-SUIt Put, Tuxiif. |fc*fJTS F 

WlCPO? RGCESSON CHIPS 

ZM rHK> CFflJ EMKJPBM t BUril) 

:b* i-"»-n C*v (MtijpwN j] | .w i ■ .-j 
CO»LIH C«J 

MPU 
ADC CfUH-iil JIH* [Cflm-T»m»).ar#B>t| 
IVC1**« M*u wrC'Dth [HH Djlii m»m^iy] 

rd>»w>i4 Wu i n i piHHii 

MUM'.* CPHJ-Hl.tnisl-ftn [ISDyKuRAM, 

HitW-l GF-LJ |M llifl.l RAM] 

NUDJlVt C»U-« flylii RAM 

■■■i',e:j-i «-"- -r.Dn; '■■ cq imirprclir 

tpH CRU 

TUMHOJl MPU-U-Mrt 



MICROPROCESSOR COMPONENTS 



- BOaOArfiOSOA SUP-PORT DEVICES - 

CPU 

IQ>'. inp,il,..:ij!pdl 
Brm-rllv inll'lutl <Laf\ rol 

(ll-D^tccuKiil lui □<rlvir 
iCItKh flinf nHK' t>i ■■i 

lytiam Carttr*ni'/BuL Qili*( 

lyilawh C*"1'Oi li" 

■.-■ EH«Hl4«a 'w *t :,imi 



|1?3ftH-1 JIlTuniMuucjIMPUEhiB . . . . 19S | 



Mev|MWM 

»alN 



— SHIFT register: 

-.a n ?-■■ DymmiE 
Pu«i SO-AH 0-rAimk 
Dull IM flu Slii il 
Dvi-l'In AECunuililar 
IH-Dit D'.mn.i 

taRSH OyfUPnit^Aetwmumor 

□e!«I Bill 
"ill M-feU 
W*.|li Dyuynic 

Dull: lb-tit ttillc 

Firtt iohjiwi 



OC-lft 
».' c; !*w.. ■ 

MCWcbL,! 
APatt-lCM 

APtn-icJ 

APIB-ICJ 

LMJKI 



L'mf 

AOCUMLCN 
0ACC*PaL.G 



- DATA ACOU I SITI ON 

Moi'.tv DC /DC Cwiwt. DVIn W < 

1 .npp-V fi !-r 'H»u AP '.film 

MSH EVA Can**! Cir (OAC«0^LCr*J 
l-D-i D.-A ConiifEn (DACtfOlLCNI 
..■ rt':i <-::■■* Fllt«r l^i 
Tou£P> Tor* LO" atrtff Flltl' 
TflUEn Torn i-"fi Oira FIFMr 
kiiMT Oaln Oi* Aihd 
Gin Fl in I Cyrrtnl ijjrn 

Tiunpkriiuta TrinuucH 

JFET liwrnt Op Amp 
Sf all L H0li ArrMliriir* 
T«am». Com*. FrW. B*r. [Je-Iuni/CTi 
mi A/t> ^"■•■m 41 L9» 
P-niq OTA CanviPlir (t.7i\ Lm | 



DATA ACQUISITION (CONTlNUED)- 

AQC4HKGN t DM A/rj CariMln u-Ch. Uutll.) ! 
I- ail A/Q C,t.ii!h 4 kt-Ch. M-JI li r 11 
L! Q'E W.CiM. UlLra.Cannp. (DOH] ]| 
l>0>tOfA.Citp.*. M.sro C-pnidi. (p?Ml I 
H-WICWACpiw^pIM i: Pi". ■«!-.; I 

»Hl CU-A CfftrtfTAf [jtMUn.l ! 

JMthDyA Cer.rtH« I^JP. Lli.t 1 



AOODUKCfl 

DAClaODLCH 

DAC30MLC" 

EMU HDBLCM 
DAClE3i.CN 
CD4H1N 
AV4-HUJ 



1IML 

sin-* 



Si^L !lih[ 
iKa., i ;:- Y ■.,!■.,« 
»t>i Jtnn 

i: 4- ! V.a:r 
jDJ4x] tEllIC 
E>]T4 UlllC 

7Ma< DkatM ivirji 

I--4 - ' '.'. I ■ t v.~.~. : 

|n<!luile«laiL.i 



iw-i sun« mm l«* •*-*.h 
hsxb 7'** i £i*iie 

4l>4» * 4 UFD*» r i* 1 "- Dunm.ujanKuiujUBmi 
4L4-I H-l D4K Dfiunut Xfrii 

4K*xl F*rt Itnr. 

fltli SI *tl : 

ICWKl Dyn+ffiK, runv Oiceeve 

W.mI QynimlE 

4tMul ^.h.ti( 
JriMUHNJ l*ll*J UK (5nJJi*fnl* llarhi 4UPEM1K-1J 
MrytUHJ-SA |K Dyn, rs&vi (MrWH Si >r HWItM) 

HViLJt-i 1(K rlKvli SeiIie ZDItni 

DZVI- ** BI1 RAM | L*>4K:1 

guCHi]4/«»t«ajj ik QynimlE It-pin 
TIA|V*C*WiN L *H titltc 
TMiMtl US4X4 SlAtlc 

P RQMSiEPROMS 

ETDDA IK UV ClAIIkl* "flDM 

tM DH EPHDM 

TWHTIC KK C P ROM (-1V, UV, - UV<J 

Mii.vmn:H7i HK CPRDM (fintU ^vi 

rn.hr i»i Tl UKEPPJOM 

tltt IK CpBOM [40nll [Slim WV1 

:-:+Q HK EPFtak''-|iJi|*rhi ni.n,r,w| 

iw : y i fRdm 

LiHilTJSJH) HMD PRO" {OPIfl Cei1*CEs'r 

tHill «W l-POM' FROM 

B$,UJ[J4a3DIJ UmI TriiiiCi ■lpHik PBOM 

DBBDki IK ■ '-■■ O ■-' 

— DwDUgri PAOM& LHl«e IK Ou' Ctrflef - 

ROM'S 

.1L1|!3«) r n ,.,;-, r Dinir«tpr [UapirCjiUl 

HEllJOtl) Cn«rKl«r Cn»H»r | U ■!■ CHl 

NfVlOS READ ONLY WEMOR lES 

•J C *J«}\. W iMftrJ AiCII Ehirtie »,-Sr(t. 

wtMllW* lObtSHT MelH 3yrn D (i> 4. HCtUrM 

UUtxTA<Ph.i.CenEreiCni4 " 



MICROPROCESSOR MANUALS - 
V»r Mieull 

Unr Ma.-iuji 

- SyECIAL JJ FUrJCTION 

il MOD Oath □'!«*' ftUZ> 



pufl MC5 Cle<b 0'"«' -J"". - ! 

rillHBy CliCiM-ll'r 
Ccmrn g n Iej1 lor. Cm 
Mltrees«(.*lfcn F*|l Tlrni ClPEt 

M lEr<iDriK«ue4 Campulpli Ot-« 

M Icrixe rtl rcliir <f\tt\ U-EaPflt RAM 
■ -:.' CHtncii.CD I'-:.. 
MiertKontrolHir -HUM Qiie flAM 
ft DiriCI LID Drlvt w/N D uti Inl. 

CDNIDM il-Sie.VAC FliAir. Llrirtr Wpi-i pK» 1 

TE LEPH0N E/K £Y BOA R D CH I PS — 



rNHTHrH 
it.SJWt* 

WMSI»TN 

MMjflHN 
COPafliH 



AV-,4||t 



1 T*H| 

RiEHirlpry Dixlir 
CMO} CiDEk Qini'jtpr 
' <r"i-= '. -;.r.;t- [» -.t.y, 
Kiyoaaiti Eii&a.r [H ■trll 
KvybPirt Ertuai- I Jk- >.■> tj 

K«ybPl>ti l.n?caa" l» k|->LI 
i -:'■ II- ■.!;:■■ ■ . :i ::■*£■ 

x,:ii».»jI«mii Knaette c^oan 



o 



Pee Wee Boxer Fan 

* Mcfrn rr«g air Osllwry 

* 3 125" iq. a I COS ' dopli". 

* 10 v>a. torn, duty an 30 V 

* Fw Apple UHFD 

pwsai&TuSgt!^ tustt 

FWS2107F ha- IK»N 



0) 



Mulfin 4 Fan 

* ICfcrm frc-n air donvDry 
*<BT'W|. ilW'rJODlh 
■10vri f c •".!■:..!.. t: ."■■;. 
■ |mp«Hni;-» pfWecleO, 

DinpienCD -O ' "0"C 

* l15V50rWHl HW WL 17 

yum..u o*p?f* , - . 

MUZA1-Ha_!'.. ... 



KEEYBOARDS 






JE215 Adjustable 
Dual Power Supply 

Ganera! Description^ The JE215 is i Dual Powct 
Supply with independent idjuttable poiitive arid nega- 
tivfl autpul voltages. A Hparate tdjuitmeint [ar each 
of the luppliei providet ihe u«r unlimiietj apploiiom 
for IC cuETEfnt voltage rtqulrementi. The supply can 
aEio be Litsd as a general «]]°purpa» variable pa-ver 

Supply. FEATURES: 

* A uju n«y I* ft a u la teO p owar du |3c 1 1 ■■, 
pod, and ne» 1/2VDC io 1BVDC. 

e rowfr Output (*»Eh tuipply); 

SVDG O SOOmA. tOVOC^ 750rnA. 
12VDCt> 600mA, and 
■ GVDC* 175mA. 

■ Two, 3-iarmLnBl jlIi IC ragulaiora 
nnh ihtnriBl overlaiC: pfoteclion. 

■ HeatjiTik ntgulAtOr COOltnit 

■ LEO "on" Indicator 

* Pnn.rad Board Comtructton 
1 • 1.T0VAC 1/ipMl 

- Bt*#; 31/!"* x 5-l/lfi"L x 2"H 

JE215 Adj. Out! Power Supply Kit (ai shortri} . . £24.05 




[Picture not msvun Lu i timilAr m conitruction to above) 

JE20Q Rag. Power Supply Kit |5VDC, 1 imp) . . S14.9S 

JE2u5AdBpl*rBrd.ltuJE20G] ;5,'94 : 12V- $12.95 

JE2l0Var.Pwr.Sply.Kn.5-15VDC.lo1.5jmp. 519.95 



l je; 

V Jl 



MICRO SWITCH 99-KEV KEYBOARD tin 

Ueea ami SWJ0 J5GK Chip S(i»: 1ft V 'L i 51a " W k 1 V'H Hfllal Frama. LlQAt jfid dark 
■3 -4i>- key capa ino d a li ahcati. 

P*rt No,KBe&SD12-2 t19JB5«Mth 



DATANETICS 74-KEY KEYBOARD 
Vie* EJW1MChlp[El*eir*filis Array), SL>a »*t i 
Olue. grey ^ey capa Oata ineeU ngi i 
PBrtNo.KBo54 



3 V* ""W » 1 V'H- While, black. 



STACKPOLE ea^KEY ASCII KEYBOARD 

5P5T Smtching (Meehamult, &za. 13"U K 3U'"W X 1 WK. Onty k#y caps tH1i 
Dtuela jit aa'DiUtJio 

Part No. K-52 ..*34.S5oach 

<ASCit HHtaeW KeyhHrd Kll - JEeiQK J7S-.MJ 



MICRO SWITCH flB-KEY KEYBOARD 

LJim SO HOiQK Chip (AMI) S«a; 1BW L 1 % S^'V 1 1H* -, H. Oark and llfjM gray key 
taps. 'Died in a DlaMo ttU-0 Teiminal (achamatlc will.) 

Part No, S8S022 ..„...,..,...,.....„. S89.95 aach 



POWER SUPPLIES 





POWER SUPPLY — 5VDC ® 1 AMP REGULATED ^"n«*«Taeri 
Out pur . ■ 5','DC s 1 anrtp ia!i& . MVCCi rag. InfuE 11SVAC SDHi. Twoioko 
■Ibl Dckrboj gai <el1-ancloDe<l caaa. 4 tool. 3 condudci tUtck power coftf. Sua: ifi "IV 
k r'0K2v*"H - Wt SIDd 
Part No. PS51194 S19.95 each 



POWER SUPPLY - 5VDC & i AMP REGULATED 

Output * SVDG f» 1unp r -XMaVDCAGjulttd iWftiAw Iess, iOVAC I IsOlaleii:: C 
i.5 amp. Input 1 1 SVAC BOHz CItcuII tueaker re-aat bulton. Black aagr-anclocad caa* 
w.ih 4 rubber t «1 . loot, 3 condudOr Waci pON«r cord. On^flf f switch, Size; & ■* " vy 
x 7'j"Dj 3 V'H — WL r,ba 
Pari No, PS407O 524.95 aach 



POWER PAC HeDvy Outy MutbV«Mag» Pe*er Supply — 5VDC. 1ZVDC a 24VDC 
Output 1-SVDC a 30A, +■ T2VDC Q 2A. ->2VDC ft 4a and +24VOC ft 3A. InpuL: 
l.SVAC. 7A. J»VAC, J5A Be^wlalion: * .15% line *nd Idad cwnbined. Ri^oit 
1DMV p**k 10 paahij3MV RMSf DvtfvafLiga pruiacllort: 5U + >2V, 12V OvarcuiranE 
pToteetlPn HvEiudeO. Su»: lSWr'L ■; tT'H * 11V0 — VVI -to Iba. 
Part No.2o5-0Tfl |119.9->«iCh 



$19.00 Minimum Order — U.S. Funds Only 
California Rsiidanls Add 6% Sales Tan 
Post* g a — Add 5% plus SI .50 Insurance 
Sand £.A,S.£ T tor Monthly Sale Ftyorl 



' NEiV 
T9S2 n 
> CATALOG 




=C3= 



Spoc Shaola — 25c each 
Sand 88c Postage for your 
FREE 19o2 J AMECO CATALOG 
Prices Subjact to Change 
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ELECTRONICS 



1355 SH0REWAY ROAD, BELMONT, CA 94002 
IZ PHQWE OfiOEBS WELCOME - f415) 592-S097 




BOOKS > 

HalaefHl SeffttewtOUE-tar — IntataJt — Intel 

30MI *JiUanalCMOSDi.Ei Bpck ItM 

16*3 f*s«-1 74C. C&4CO0. *nd Ay& Ccnyerwn 
10002 N*;lcr,.lln[.rr*c*D*i.»cKHX ,,.., tS.M 

TrtH p*J«l DP. DSKXXr. 053600. CSTHOD, «1e 
JWW3 NaElXtalLrruanODUeoett (11. M 

1137ft p4onl LM LF, ADC. DAC, LH Saw 
JOW-i NeEiPrulftiriHlO- B«7dLiv«I Compute \324paotn f4.H 
3O0H Mau"4MurTTLt«HicDjlJilloo* MMf 

riP4pege*1 7et» lS.UH.S. und DMeuOO Surna 

30006 Abcn/s(3r3QTO1.3,5a P Sftt »24.95/lot 

ftltHOft lnt*l Component Date CpuiJehl .,.«*.« 

f jd djii »hMC» 1cx i hi*"* CMe^uHia Inel, 

wkfeprc a , peftjUTewFe it ih&ih./iM 
I0ES1-P 1nHlPirlpherjlD«.ianH*»idbpEik 

Ful dbrta AhaaH, appL nubH lor inlri 

tC^npaP**!.!! I&M EfMHl 

IAC and DC Wall Transformers 

\^^H ^K SDiKHae louagei- MT.-J3VDC 

L VJII ^H PoEajily aaJactkcm [ + H tbc>f09l 

l_i^' , ^Tjl - B ■ line [rprri. adapter 1<jplUttD — D"(- 

W% TolH ■ 'nch [<na Irorr adjipler 1a baHery 
^^ ^^^B L.nap IJOVfflW* KOrflA 
Part Wq. Irnutt Qu1c*H Prlca 

AC «0 lf7V.Wl}ll lZWACSOOrriA H.(H 

ACIOK H7V.WKI 12VACtaanp 1! 95 

AC1TO0 tlTVKrHl gVAC1,7eftip S3 « 

0C WO !fflV.«Hi aVDC 403-nA itj<1i charper) ji « 

DCe&TJ labovei I30VJMK: t3 r 9.12VDC SOOmA IAVQ 

D«30G I17V.«M: ■aVDCMOnA VI ?S 

DCOX !J0V«:Hi 9VDC 500-riA S3>K 

DC1W0 IJOVJftQHi l2VDC»QmA tr.« 

^ CONNECTORS 1^ 




□B2EP P-Submlniatur« Plug 52.95 

DB2ES D-SubminliluTff Sochtl S3.5D 

□ 20418-2 Sctm Lock Hdwr. 121 DB25S/P 2/S.99 

□ BB1226 Cover for DB2SP/S S1.7S 

22/44SE P.C. Ed). (22«4 Pin I S2.35 

.■;::• ii BNC Plug S1.79 

UGS9/U BNCJjtk S3.79 

UG17E/U UHF Adieur « .49 

SG239 UHF Faml Ricp $1.29 

PL25B UHF Admur 51,60 

PL259 UHF Plug 51 5(1 

UG2GO/U BNC Plug S1.79 

UG1054/U BNC Bulkhead Aacg SI. 29 

TRS-80 16K Conversion Kit 

Expand your 4K TRS-S0 System id 16K 
Kil comas complete with: 

• S as. MM5290 (UP D41ST41 16) 1SK Dyn. Ram fns) 

* Documantatlan lor conversion 

TRS-16K2 MSOll* (16.95 

TRS-16K3 - 2aina (16.95 

TBS-16K4 -250n» (14.95 

Moslek DC/ DC Converter 

+S VOLTS TO » VOLTS 

(npuL * QV. Output: -yv IreguliuKI) a s&ruV 

Prinled circuit mountlna 

DC10 S2.95ea.or2JS4.S5 

JE610 ASCII Encoded Keyboard Kit 



Trio- JL&10 ASCII Keyboard Kit uo be Intorfaead tnto 
mo it any compute^ tvitem. Tha kit come* complete 1 
with an Induatriat grtda keyDOard iwltch JiMmbiv 

[62'tevDp, IC"», DOtkit*. cOr.ri«*ttO r H plgciroriit cOfrV>c- 
niiPti end e iiDubli lirind prinlnd uiiring bsprd. Tha 
kcyL"janrJ aiiflnbly reqtilm '5V O lEiOmA jnO -12V 
Q* 10 mA for optrratson. Statural: B0 key * 9 tne' a ne thai 
12B charaeta>ri r upper and lowar cum ASCII set. Fullv 
buffered. Tmd uaer'd«Tln« koy» provided for niuDtom 
ipplicatigrn;. Capa lock fOr upptr-ciis only alpha charac- 
ter*. Utilise. ■ 2PTB (40-pln| ancodor rftad-enly memory 
chip. Output! 'J I recti v compatible wi(r» TTL/DTL or 
MOS lo-tfic arraya. Eas-y Intarfaclog with t ISpIn dip or 
1B-pln adge connector. Sii*: 3»"M x 14VJ"W X E-i' D 

J E610/PTE-AK A A P 7"ur,"eoo^) ...S 124.95 



K62 «-Key Keyboard [Kayocufd onlyj . . . S 34.95 

DTE-AK tcai*oniy-a«. ,, H 1£ ii"w 1 asi.'cs>S 49.95 



h'.w*A* JE212 - Negative 12V DC Adapter Board Kit 
iNEWI? tor JE&I0 ASCII KEYBOARD KIT 

Vw 1 r^ovia*f.| c vt>C front Scorning 5VOC , . SS.95 



JE600 
Hexadecimal 
Encoder Kit 

FULL 8- BIT 
LATCHED OUTPUT 
10-KEY KEYBOARD 



The JESuO Eocodar Kayboarp Kit provide! two aaparara 

tiexedeclmel dlgltD produced 'rOm wouentiel St«v entries 
to ailt>vv diTflct proerammlng lot B-bll mtcroprocetior 
or B-bit mBnioiv clrcuiti. Three eddHlonal kayt are pro- 
vldod lor uaar operaiionD with one having * b-Dt*ble 
output mailable The outDutu era letcired end monitored 
with a LEO readout*. Alfo incFud#d It a k*v eriErv tt^oba. 
Ftiium: Full B-biE (atthad output far micraproceiDDat 
uao, Three uewT'denftnt fcjeyD with one being oitTebi* 
Op*rptlOri r S-iaaunct circuit f> r a v id-B C lor ill 19 kiyi. 
5 LEO ^eadoutt to venly im'iii. Eadv Interfacing wuh 
ELanderd 16-pin IC connector. Only #5VDC required 
for upairetlon. Slies 3X"H x a'-.-'w H ff '.'"D 

JE600/DTE HK ^""o^a . ■$99,95 



K19 H-Key K«yboard (KtybQAra only|i $14.96 

DTE-HK Ccauonly -3Vz"HKtih"WJ>4« ,, D] $44,95. 
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i wa$ 



7400 



5NJ«0N 

5N2401N 
5N7402N 
5IV74fliN 
5N7404N 
&r :««!■.. 

:i.:,vvr, 

SiK40'[, 

SN74C4N 

5N7407N 
SH74I0N 
5W74I1N 

S'l.fe:. 1 '* 
5M74L1N 
SNMHN 
SUHtEM 
SN7417N 

SIN7420N 

SN7421N 
SNMQN 
SN74I3N 
5N7425N 

SN742SN 
SN7427N 
5N7421W 
SN74JTJN 
SNH£N 
SN74J7N 

SNWJfN 

SNT4K3N 
SN7441N 
SN7*42N 

SN7-U4N 
SN7445N 

5N7*4*N 
SNM4IN 
SN74UN 
SN745&N 
5^7441 H 
SN7453H 
SNW4N 

SrN74fQN 



74LSM 
74L50J 
74LSH 
74LSGJ 

74L5D4 

J*LS<a 

HUM 
74i_SW 
74LSLD 
MLS LI 
74LS1Z 
741.513 
74LS1* 
7*LSl5 
74LS20 
74LS21 

?-i _s:: 

71LSM 
74L577 
HL5» 
MLS» 
ML5D 
HLSJJ 
74 LSI? 
74L53I 
74LS40 
""4L542 
HLW 
HLS41 
74L549 
MLSS1 
74L554 
74L545 
74LS?3 
74L574 
74L575 
HL5* 
■■*LS'i 
MLSU 
ML SB 
71 LSI* 
74LS43 



HSOft 

7*532 
7*503 
7*S0* 
M&tt 
74SW 
745D9 
7*5 ID 
74SU 
■J4'SJ5 
HSH 
74STJ 
745J0 
HSK 
HS3I 
74&« 
74553 
MSU 
HSU 
74SM 
745# 
7*5112 
74S313 
74S334 



SMMHN 
5N7473N 
SHMHN 
£N74?5N 
SNJI7SN 
SNH79N 
SNT4HN 
SINr4l2N 
5N74UN 
5N74KN 
SN7USN 
5NJ4BN 
5NI+5CN 
SN7441N 
SMN42M 
5M7443M 
SNMMN 

SM74HIV 
SNMJ7N 

S.M74LO0N 
SNJ4104N 
5NHUGN 

SN?4lD7N 
5N7I3Q9N 
SNHJL6N 

SNM121™ 

5N74122N 
SNUIJIN 
SWilMN 
SM741.SN 

5N741J27M 
5NTU.36N 
5NTij-*lN 

ENU]i,:n 

&NHJON 

$,-■.;* !?ju 

SN74147N 

SttM14GN 
5NJ-4160N 

5N74152N 
SffHltthl 
SN743S4N 
5N7415Sr<J 



}tttttl 

SN741HN 

SN74U7N 
SN741I6N 
SH743S1N 
SN741UN 
SN74|(JN 
5N74IHN 
SN?4S«SN 

5N74157.N 
SH741MM 
£N74|72tt 
5.N74I73N 
SN74|74N 
SN74175N 
SN7417SN 
SN74177N 
SN74E79N 
SWILMN 

SN74U1N 

SW741EN 
SM741l*Nj 

SNT4LBN 

:;r.-M ■■.-. 

SN 7*141 N 
S-NMlBN 
SNI41MN 
SrV741J4N 

SNT4LKN 
SN7414&N 
SN711J7N 
SN 7419*1* 
SNM1»N 
SN 7*221 N 
5N743SIN 
5N7«7fiN 
SN74274N 
SN 7*213 N 
5H74384N 
5N742*5N 
SNM3fi5M 
SNKSMN 
5N74367N 
5M7436IN 
SNJ4390N 
SM74H3N 



74LS 



74LS93 
74L5H 

74 L 595 
J4L.S* 
74 L 5 107 
T4LS3« 
74 LSI 12 
J4L5S11 
74LS334 
74LSi2 
74L5I23 
74LS1S 
74LSE2G 
7*L5i.33 
74LS13J 
74L5LH 
71USL1E 
74LSIM 
7iL5l51 
T4LSLU 
74L51W 
74LSIK 
7iLSLM 
74LSL57 
74LSLB 
r4LSliO 
:4 „£!.£] 
74LS16Z 
J4L5163 
I4LSEW 
I4L5EK 
74VSL&J 
74LSL» 
74LS170 
74L5173 
WLS174 
■H LSI B 
74LSUt 
74L51M 
74LS19I 



1.15 
LIS 
US 
US 
3.19 



2M 
3.25 
3-S 



74LS392 
74LS3« 
74LS394 
MLSS« 

74LS23 
J4LSM0 
7^L5:H] 

74LS24J 
74LS244 

74LSI4? 
?4LS:« 

;-ius:49 

74LS»I 

74L5251 
74LSH^ 
74L525I 

■il.sk-: 

74LSM6 
HLS273 
74LS379 
MLS3D 

74L5J90 
74LSM3 
74L5K1I 

:ALS].K 
HL5JM 
ML53W 
T4L5367 
NLSH 
ML 5373 
74LSJ74 
MLS375 
74LSJU 
74LSJB3 
74LS3M 
74LS47Q 

SJLS'i? 



CAMlUH 
CAJ013H 
CAJB3H 

CAI03SH 
CAJQ39H 

':■■■-:■>!.;.:■( 

CA.KB9N 



2.4S 

L38 

■ ;■ 



74S 



74S124 
7451JJ 

74S1J4 
74S135 
745136 
74S1S 
74S1» 
74S140 
74S1&] 
7451U 
HS157 
74S1U 
J4&1Q0 
74S174 
74S1H 
HSltt 
74S1M 
74S3K 
74S3M 
74SJ40 
WS34I 
745241 



1.M 

:.# 

l.» 
L» 
l.K 
J.ift 
J. ft. 
IS 



745343 
74SH4j 
HS31 
74S2S3 
74SS7 
74SZ3C 
745SM 
74S»C 
74>S»7 
74S» 
74S31J 
745J74 
74537 

J45* n 

74S472 
74S473 
745474 
745475 

74&7S 
74S5M 
745572 
745573 
74S44Q 
74541. t 



CA-LINEAR 

CA3B60N 3,!s 

CA30BQM 1.25 

CA3GS-IN J.« 

CA3C82N 2.0Q 

CAJCIJN |,60 

CAKIftN .» 



CA3p»N 
CA313QH 
CA3H0H 
CA3LMH 
CA34D3TV 
CASON 



co* an 

C04»l 
CD4002 

CD40« 
CDJ.K'.f 
CDJ.0W 

Cd*o:q 

CD4DU 
CD*fflJ 

CD4DJ3 
CD4QI4 

CD4fli& 
CDL0I7 
CO40U 

CQ43L9 
CO4Q20 

CCMOJI. 
CD4032 
'. ::■:■?, 
CD4054 
CD4025 
CD402£ 
CDC027 
CD403 

CD40IO 
CD4Q34 

CCM&3L 



CD-CMOS 



CD4M1 
CD404? 
CD4«3 
CD40U 

cows 

CO4047 

COIOH 
CD4049 
CD4CW 

CD4C61 
COlfU 



c&tost 

CD4QW 

CIXD70 
COW1 
CD*J7? 

CB4MS 

CD4076 
CD44J74 
CD4M1 
CCMfC 
CEM093 



L19 
i.R 

3.4» 



CD4M4 

CD4K6 
CD4S07 

CD4^1D 

CD4SH 

CD4SU 

CD4SH 

CD45JS 

CD45K 

C04J.31 

CD4519 

CD45» 

CO*4S 

CD4S3 

CO* 52? 

CD4H1 

CE54S6J 

CD4S6& 

CC4S4J 

CCH5H 

CE34723 

CDI7Z4 

MC144M 

MCJ44E0 

MC344JI 

MC144I2 

MC 3*415 

MC3443J 

MCK^il 



Ml 



L4I 

La 
i» 



J,41 
2.44 



2-» 
3JS 

2,75 
3,48 
3.49 
2.95 
E0.S4 
lft.» 
:o. y, 
12.95 
Ji 95 
5.H 
S.S5 
4,95 
9.45 



195 

l.» 

195 



2-79 

11.95 
2.fl 
2,49 



1,95 
37.95 
11.95 

L5.W 
15.95 



AAHBER LEDS Q QPVEEH 
RnCQ V-TE1LOW C-CLUfl 



5--**Vttt> ll Cfit OH 7HI ITA^I 



OPTO ELECTRONICS —DISPLAY 
W? SI- iff 



LEDS 




ttfc H « 




X«Q^ma— I I i i tm 



UTRONIX- NATIONAL Stick Display Sale 



umini 



■ i ■? ^.. 3f a 



■11 ■■ H 



I'iiiiii 



CI 4? t l-m ' 



iH'.i ^ a 



n-*a.i.. 



S!5_ 



I. 71 

:, h 

:.ni 



Kt If 



J™ 



J Ji.4* 

~irgr 




COMPUTER GRADE CAPACITORS 



HTI1 I 

OVER HW OTHER VALUES AVAILABLE 






SB & a 

13 M **^ II 



BUU OHE. THE SECOH& UN IT 55 1f MORE 




LOW PROFILE 
(TIN) SOCKETS 



i' i" r t f r i ■ 

I pin 5G 

H 3in bC 
It pin 5C 
II pin 5Ci 
24 Pin SO 
21 Pin SO 
35 pin 5G 



>SC 



SOLDERTAIL (GOLD) 
STANDARD 



1.30 
3,55 
L75 



TTTTT 1 



SOLDERTAIL 
STANDARD (TIN) 



14 pin ST 
U n ■ "■ ST 
It pin ST 
24 Bin ST 
21 pin 5T 
MplnST 
it P." ST 



1.39 
l.S 



l.K 
1.45 



L35 



WIRE WRAP SOCKETS 
(GOLD) LEVEL ^3 

1-24 25-4B ».j05 



B Pin 
IQpirt 
M Pin 
li pin 
11 pin 

20 Din 
13 pin 
:* Pin 

21 pin 
A piii 
m sin 



WW 

WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 
WW 



.54 



JUMPER AND CABLE ASSEMBLIES 

STANDARD DIP JUMPERS 



EUtia 



Sim ■-. 

INlCf H 

»Mit« i ? 



.jif 



m 






to-Mwrn 


r r . 


[h-^_ 






DM !■ 
DM? J 


IHkUU 




;£^ 




1 11 

ft 71 


U*31 
OmXAI'H 


IH ^1*17 

ikihv 




' ","!'H 


M 

■7 

3* 


15*-, 

H*l 


c.m=i t: 


l(li»U 


-: 


•ta^MaM 


1^. 


l.'-i 



BJtll Hllflll 

Ehnu ij+njM 

□ Jill I7411TM 

DJ1C11* IN1UT} | 14 4*^H>"^ IJ- 

PJUJli INI II 14 

H«U1t I7*"l» 

DJ2*t IHUJMf 

DJT43 >I*MiH I H u«H 14' 

Pj*tl |74inH H M4fH4 M* 

DJCW1M iNIJiFj I X tt'Yi — < IjT 

PJ3'7;t INIHH 

1..-4J1JJ ■.:!.:. 



STANDARD D82& SERIES CABLES 

■Nftw if*j en <ir4»* PP2S f e» 5 c^u^ciori «hj> tf* 

tJillf nKVMJKt -,0 It tOul JflP^JClQfl Omwhj 1'Om 

in «*X In 4 TMil tfnfllht C|ll IhUt. 
STAhDAJlDCAHLES 



h« I Dfl75» 1IH» 

Thi I Di2H 10J5**. 

J w! ? d b :s* 

■mi i u»jy i. DiJij 



IE 3b. i 



: L LTiJ 



17.HM. 
11*5 fj 



S10.00 Minimum Did ir — U.S. Funds Only 
Calllornia ReaJdents Add 6% SaI«s Tbk 
Postage — Add 5% plus Si, 50 Inaumnce 
Send $,A.S„E. tor MontMy Sat* Fiytr! 




"i-"i."-"-'Ji-.".'— 

ameco 

■^^I.Mfll'MI 



Sp*-c $hee|& — Z5* flach 
Sond Sat Postage for yaur 
FftEE 1962 J AMECO CATALOG 
Prices Subject to Change 



^ r *'** T7»« § 



. f CATALOG. 

1355 SHOREWAY ROAD, BELMONT, CA 94002 * 
7/B2 PHONE ORDERS WELCOME — (41 SJ 592 8097 



Part No. 

7045IPI 

7045EVj'Kit* 

710KPL 

iJXLv.'Ki! * 

710TCPL 

7107EV/KU * 

71KCPL 

7117CPL 

720IIDR 

72069 PC 

TMEV/Kll* 

7204C/PE 

720SCE:V J 'K J l' 

7207A1PD 

7207AEV J 'K]t 1 

TSS1PI 

72041 PA 

72159 PC 

T3UEV/KH* 

72«A1Ji 

72UC9JI 

7215D9PI 

73J7U) 

3*217 A IPl 

7234IPL 

722fAUL 

722SAtV/Klt' 

7240IJE 

7JI2IJA 

726IJE 

72CDIJE 

7565IPA 

75MIPD 

TSUEtCPA 

75128 CPA 

7621 BC PA 

7431CCPE 

7S41CCPD 

7642CCPD 

76&BCPA 

1031CCPD 

iWlCCPE 

821ICPA 

8212CPA 



Funclknn Pries 

CMOS Petition Timer U.95 

Stopwitcn Chip. XTL 24.45 

3W Olnit A/O [LCD Drive) |5,<H 

IC. Circuit Scv 3 rd. Dllpliy 34.H 

HI DISH A.'D {LED Drive) t5.« 

ir;, Clrcudt Beard. Diipiiy 24JS 

lift DlfrhL A/O LCD Dlt. HLD- 11.95 

3Vr Dlgtt A/O LED Dlt, HLD. 17.95 

Law BiLt«rV Volt indlcatar 2.25 

CMOS LED 5topw4tCrVTiTTi*r l2.» 

Stapwetcfi Chip, XTL 19.45 

Tone Cen#rel:Or 5 r is 

Tone Qenorttar CH9p, XTL 12,96 

OtcllliLor Cant/el te> t3Q 

Firtjq. Counter Chip, XTL ]3.95 

S4ven DeCeOe Counter |7,95 

ciulk cencceior 3,95 

4 Func- CMD5 Sloowe^h CKT U.» 

4 Funt. 5tapwetch Chip, XTL I9.1S 

1-0*3 It Univ. Counter C.A- 02.&5 

1-DiflJt Freo. Counter C.A. 2S.9S 

tDlflll FfBfl,. COUrttBr C.C. 2L|5 

IfliglS LLD Up/OOwil Cflunlflf Cfl 12.95 
44310 1 1 LED U p./Down Caun |er CC K.45 
LCD 414 :>■ i - UB Cou:nt«r DR1 
(■Digit UnN. Caunier 

5 Function Counter Crilp^ XTL 
CMOS aid Prog. Tjme r/COu nter 
CMOS Divide -SV-2M RC Timer 
CMOS BCD -Proij. Tlmer/Countor 
CMOS BCD Prog. T , mo r /C c-u tn* r 
CMOS 555 Tinner « pJn) 
CMOS 556 Timer (H pin} 
CMOS Op Amp Compjjretor 
CMOS Op Amp Ext. Cmwr, 
CMOS Duel Op Amp Camp. 
CMOS TrJ Op Amp Com p. 
CMOS C|-uiJid Dp Amp Cpfrip 
CMOS Queti Op Amp Comp 



Waveform Generetor 



112 
3I.9S 
74.9S 
4.95 

2.« 

6fflJ 

5.25 

1^45 

2 J5 

5MV 2.25 

5MV 2.95 

5MV 3.95 

I0MV 5.35 

lOMV 7.50 

I0FV1V 7,K 

3-95 

4.95 

21J60 

2,50 

2,95 

Z4S 



T4C00 
MCOZ 
74C04 
74CG4 
74CIQ 
T4CI4 
MOfl 
74C30 
74C32 

7;C4:- 
74C4J 

74C73 
74C74 

TiCK 

7*CK 

74CH 
74CW 
74C93 



MS 

1,29 

1.29 



74C9S 
740107 
74C15I 

74Ct57 
74Ci« 
74CHI 
74C352 
74CI51 
74CIH 
74C173 
74CI74 
74JC175 
74CI92 
74C193 
74C145 



74C 



IJ9 



LHQ0Q2CN I.S5 
LMS0CLH 4.50 
LMUCLH 4.75 
LHOOJ0H3M i,4S 

TLQ71CP .71 

TL07ICP ].3-j 

TLflJ^CN 2.44 

LH0M2CO 35.10 

TL«GCP 1.19 

TLTJI4CN 2.19 

LH7WCD 3S.H 

LM300H .99 

LJVI301CN .39 

LM302H 1.45 

LMJ04H L.K 

LM30&H .99 

LM307CN 

LM301CN 

LM309H 

LMJCHK 

LMJtOCH 

LhHU/CN 

LM312H 

LM3I7IMP 

LMJ1JT 

LM3l7rt 

LM3-JJCN 

LMJ]SN 

Lh1320K-5 

LM320K-12 1.35 

L7JI330K-15 1,35 

LM320T-3 3,25 

LM320T-12 1.25 

LiMiSOT-lS. 

LM323K 

LWIH4N 

LM324DZ 

LM331N 

LM3342! 

LM3J5Z 

LMJJ4Z 

LM331T 

LM337MP 

LWJJIK. 

LMJ39M 

LM340K4 

LIM3WK-U 1-35 

LVI340K-15 L35 



1.00 



1M 
9.1S 

1.75 
3.95 
3,95 

1-95 
1.35 



5.95 



1,35 



LINEAR 

LM340T^ 1.25 

LMJ4&T-32 J. 25 

LM340T-15 1.5 

LMlJip-5 ,75 

LMHIP-1Z .75 

LM341P-15 ,15 

LM342P-5 M 

LM342P-1Z .59 

LM34JP-1S ,H 

LM 3411V 

LM350K 

LF351N 

LF3SJIV 

LF355N 

LF35GN 

LMSSBH 

LM364N 

LMJ7GN 

LM373-N 

LM377N 

LM3»N 

LM3IJN 

LM3|2N 

LM354N 

LMJSSN-J 

LMM7H 

LM3HN 

LM392N 

LF-"J91N 

LM399H 

TL444CM 

TL49&CP 

NE510A 

NE529A 

NES31H 



5.75 



1.10 



4.44 
125 
2» 



1-35 
.59 

4,00 
5.00 
4.44 



NE53SH 

INE540H 

NESMN 

NE550A 

NE554V 

LM5MN 

NE5C4M 

LM505N 

LM55GCM 

LM557V 

WESTON 



74C223 
74C240 
74C244 
74C373 

74C371 

ncw; 

74C903 
74C4I1 
74C912 
74C9JS 
74C937 

74C923 
74C425 
J4C9K 
KIC95 
HC97 



1.95 
2,25 
2.25 

2.40 



10.45 
f.« 
5,75 

7.50 

7,541 



NES71N 33S 

LM703CN .19 

LMIBrV .23 

LM710N .79 

LM711NI .74 

LMI723N .59 

LM7I3N 1.00 
LM?»N 
LH741CN 

MCl^lSCQ 3,00 

LMI47M ,TJ 

LM74tN JJ 

,.','.. :'! ■■.', :/: 

LM131&N ].95 

LM14S1CN 

LM14UN 

LM1*|J|V 

LM14»N 

LM155AV 

LM1I00N- 

. M.S.'LN 

LMI972N 

Lr-'-LSTTN.-ij 3,25 

LMI09N 3.20 

I MLtSSN 

LM2003T 

LM2WP 

LM3mP 

LMZS36P-] 

LM3319N 

LM340OM 

LM39QJCN 1,21 

LM3403N 

LM3914N 

L-WMISN 

LWaMM 

RC4135N 

RC41&1NB 

RC4194TK 



1,14 



1.25 
1.25 
1.95 

1,75 



1,75 
1,49 
2.05 
2,25 
2.25 
2,95 



3.95 
3.95 
LS 
3*5 
6JS 
Rf41MTK 5^4 
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L* 



ICL»3*a 
LM13C*)H 
LMl360ftN 
7S131N 



CAPACITOR CORNER 



vji.it 
is pf 
23? PT 
47 pT 
lfljpt 
220 BT 
470 pt 



50 VOLT CERAMIC DISC CAPACITORS 



1-9 10-49 1004 



value 

.00! -r 

MAtuf 



14 10-99 in- 



.OI11F .«.«.« 

.022jjF ,04 ,07 M 

J»7u F .09 .07 .OS 

.1*1 F .1* .12 .10 

100 VOLT IVIVLAR FILM CAPACITORS 
.KJi.-- 1 .12 -10 ,07 I .Ktfmr ,13 .11 .09 

OXCSmf .12 .10 .07 .0*7mr .?! 47 .13 

LUI7ml .12 .10 ,07 .Lmr .27 .23 .17 

DLmf .12 ,10 .07 J .22mf .33 47 .22 

+ 20S DIPPED TANTALUMS 9Solidl CAPACITORS 



.I/35V 
.I5/15U 

,23/35V 
.33/35V 
.47/35U 
,5t/35V 

'J/35V 



L5/BV 
2-2/3SV 
3,3/KV 

4.7/25V 
t,l/25V 
15/SV 
22/*^ 



.41 .37 
.51 ,45 
.53 .47 



MINI. ALUMINUM ELECTROLYTIC CAPACITORS 
1-99 100-499 500+ R*di«l 149 30O-491 MQ t- 

,47/HV .15 .13 .12 



Ariel 

.47/50V 

l.fl/SOV 

3-3/50V 

4.7/25V 

IL>/25V 

10/50V 

22/25V 

47/2SV 
47/SOV 
1W/25V 
tOOjWU 
220/2&V 
L. .. ' 



,47j50V 

1.0/UV 
3.Q/25V 
l.OflOV 
4.7/L6W 
4.7/25V 
4-77WV 
1-0/L6V 
10/25V 
1LV54V 
47/50V 
LOO/itv 
100/2SV 

im/50v 

22Q/36V 
470/Kv 



CO 
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CIRCLE 52 ON FREE INFORMATION CARD 



FUJITECH AUDIO KITS 



LATEST AUDIO TECHNOLOGY 
FROM JAPAN 



Model A 1033 Integrated Tuba Amplifier 

* Latest Japanese Design 

' Distortionless Output Transform or using 

special winding techniques 
' Most circuitry on PCB for easy assembly 

and humfree performance 
■ Output 30 W x 2 Ultra Linear 

(Switchable to Triode) 
15W x 2 Triode Output 
(near class A performance) 

* THD under 0.4% 

" Frequency Response 30~30,0O0 Hi (-1dB) 
' Separate Pre-Out and Main-ln K _ .„,„ 

$499.00 



Model AS01 Power Amp 

■ Pure Class A 25 W + 25 W 

' Switchable to Class AB 100W + 100W 

* Switchable to Bridge Class A 100W mono 

" Switchable to Bridge Class AS 300W mono 
' Frequency Response 5-2O0KHz (-1dB) 

■ Signal-to-Noise Ratio 120dB 
' Non-magnetic Chassis 

■ "Out-board" comprehensive protection 
circuitry 

" DC circuitry with limited use of NFB 

* High Efficiency Fluid Convection Cooling 

* THD under 0.007% 




$299.00 



(g, ti it 



m&M ' "-S:-r 



. L »> = a s 



$499.00 



Send $5.00 for each assembly manual, 

refundable with order. 

Monarchy Engineering, Inc. 
380 Swift Avenue, Unit 21 
South San Francisco. CA 94080 

Visa or Ma sterc barge acceptable. 



Model A502 DC Stereo Control Center 

' Direct DC coupling from Input to Output 

■ DC servo circuitry 

■ Cascade FET Input In all stages 

* Separate Moving Coil RIAA amplifier 
' Distortion below 0.005% (3V) 

* Max Output 15V 

* Frequency Response 20Hz-20KHz ±0 2 dB 

* Maximum Phono Input 

MC= 16mvRMS{1KHz} 
MM - 270mvRMS (1KHz) 

* Built-in Headphone amplifier „_ ul 
' Rijlay Output Muting smbim 




$349.00 



ELECTRONIC KITS FROM HAL-TRONIX 
2304 MHZ now converters, tones in on 

CHANNELS 2 TO 7 ON YOUR OTTN HOME T.V. 
SAS FREQUENCY RANGE FROM 2000 MHZ TO 
2500 MHZ. EASY TO CONSTRUCT AND COMES 
COMPLETE WITH ALL PARTS INCLUDING A 
DIE-CAST ALUM CASE AND COAX FITTINGS, 
REQUIRE A VARIABLE POWER SUPPLY AND 
ANTENNA t Antenna can be a dish type 
or coffee can type depending on the 
signal strength in your area. ) 
2304 MOD 1 (Basic Kit) $49.95 

2304 MOD 2 (Basic / Pre-amp) $59.95 

IbKhdHUH * tlWrtflt] 

2304 MOD 3 (Hi-Gain Pre-amp) $69.95 

IhtjHiiiM 4 ntifega] 
POWER SUPPLY FOR EITHER MODEL ABOVE IS 
AVAILABLE. COMES COMPLETE WITH ALL PARTS, 
CASE, TRANSFORMER, ANTENNA SWITCH AND 
CONNECTORS (Kit) $24.95 

Assembled $34.95 

Slotted Microwave Antenna For Above 
Oownverters $39.95 

PREAMPLIFIERS 
HAL PA- 19 — 1.5 rnhl to 150 mhz. 19db gain operate! 
on B to 18 volts at lOroa. Complete unit $8,95. 
HAL PA- 1 .4 3 rtlhl to 1 .4 ghz. 10 to 12 db gain oper- 
ates on & to 18 volts at lOma. Complete unit $12.95. 

(The above units are ideal for receivers, counters, etc.) 
16 LINE Touch tone decoder kit with 

P.C, BOARD AND PARTS ,,$69.95 

12 LINE Touch tone decoder kit with 

P.C. BOARD AND PARTS ........ $39.95 

16 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS .,,,$39.95 

12 LINE Encoder kit, complete with 

CASE, PAD AND COMPONENTS ....$29. 9b 

MANY, MANY OTHER KITS AVAILABLE 

Und ft (*nli *UU« M iA.iL I* kr*Wn>l I.M 4Aa l>r»y « ttm 

HM,TlKlWil< tBi* n ta- T« wWfcj f an g MlfrMMirtt 

'fak Hal-Tronix 

BE. P.O. Box 1101 

wMMtmww Souihoai*. Ml 4*193 

OlOXinOVEN UHVIU l« IMITrO KHTPADEXGUT 

SHIPPING Km nr. ; *H EHE ADDlnaMA-, Cm M.Q l\ AM ■ EOJLlTtn 

urn . *, . t^u an i mw I I Mlm M.EAK .NttUOl .BDtI»M 

WrORMATtOHi AL CVrCH M*MC..Ng AM) MA1LIIMJ CHAHGEf 
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FREE! 

1982 

DISCOUNT 

ELECTRONICS 

CATALOG 



JOIN THE PAK! 

Send for our Free catalog and become a 
member ot our exclusive Pak. Our . ^ 
members receive Poly Paris' 
exciting catalog several 
times a yeat. We otter. 
Penny Sales. Free 
Premiums and Low. 
Low Prices on a wide variety of 
Electronic Products such as Computer Periph- 
erals, Integrated Circuits. Speakers, Audio 
Equipment. Rechargeable Batteries. Solar Prod- 
ucts. Semiconductors, and much, much more! 
Take advantage of our 25 years as America's 
foremost Supplier of discount electronics. 



RUSH ME YOUR FREE DISCOUNT CATALOG! 

NAME: 

ADDRESS: 

CITY: 






g 
o 
< 

rx 

134 



STATE: 



.ZIP: 



CLIP AND MAIL COUPON TODAY TO: 

POLY PAKS, INC. 

P.O. Box 942, RE-7, 

S. Lynnfleld. MA 01 940 Isi 7> zas - k 

CIRCLE 81 ON FREE INFORMATION CARD 



B. 6. MICRO 



P. 0. Box 280298 Dallas, Texas 75228 
(2(4) 271-5546 



American E*pre&* 



STATIC RAM 



I1L02-1KX1 25D n.s. 

Low Power .95 

21 14L-3 1KX4 300 n.s. 

Low Power ... 2,75 8/17.95 
HM6116P-4-2KXB ♦ Sv-200 n.s. 

CMOS Low Power 2716 

Stylo Pin Oul 11.50 B/71.95 

6501-5 256*1 - CMOS - Pill 

Retention 2 Volu - 22 Pin - 200 n.t. 

Typ. - 5V Very Low Power . . . 1.50 
S514-J-S IKX4-CMOS Super Low 

Power 350 n.s. Similar to 2114 

Some Pin Out 2,95 

8103-5 IKXa NMOS 5V 500 MS 

24 Pin 2.50 

TMM201E-2KX&* Sv-NMOS 

200 n.s. -4715 Style 

Pin Out 11.50 S779 95 

MK4104J-4 25QNS 
4K I 1 STATIC 18 PPN CERAMIC 
Compuler Mlg. Surplus. PRIME. Fully 
Sialic. Easy to Use. Has Some Pin Oul 
as TMS4044, but slightly ditlerenl 
timing. With Specs. (Mostekj 

a tor 12.00 32 tor 39.95 
VERY LOW POWER I 



SOCKETS 
Low Profile Solder 

8 Pin 13/1.00 

14 Pin 10/1.00 

16 Pin 671.00 

18 Pin 8/1.00 

20 Pin 7/1.00 

24 Pin 6/1.00 

28 Pin 6/1.00 

40 Pin 5/1.00 

Buy $10 Get $1.00 
FREE CHOICE 



8035 .... 
8039 .... 
874S Intel 



. 6.95 
. 7.95 
15.95 



LSOO 
L502 
ISM 
LS05 

Lsoa 

LS10 

LSI 4 

LS20 

LS27 

LS30 

LS32 

LS42 

LS74 

LS85 

LS85 

LSS0 

LSI 09 

LSI 23 



24 j LS125 

.21 LS133 
24 LSI 39 
2i LS151 
LS153 
LSI 54 
LS157 
LSI 61 
LS164 
24 | LS165 
36 ' LSI 75 
49 i LS1S1 
44 I LSI 92 
95 | LS193 
LS221 
LS240 
LS241 
L5242 



.95 j LS243 
.79 LS244 
.79 ' LS245 
.79 LS2S7 
LS266 
LS283 
LS290 
LS293 
LS29S 
.99 LS367 
.69 ' LS36S 
1 .99 LS373 



.79 
1.75 
.79 
.99 
99 



.69 
.89 

1.10 
.99 
.99 

1 49 



LS374 
LS375 
LS377 
LS390 

LS393 
LS399 



1.4S 

.99 

1.9S 

.79" 

.59 

.99 

.99 

1,75 

.99 

.75 

.73 

.99 

1.49 

1.19 

1.49 

1.19 

1-19 

.99 



MISCELLANEOUS 



EPROM 



> 



DYNAMIC RAM 



I-5 (2107B-4 * TMS40&Q) 

4KX1 ZZPin e/3.95 

4027-4 KK1 -250 n.s 1.75 

1I>-16KX1-200 n.s 8/14.95 

■+5¥64K ... 12,95 8/79-95 

II II I ■ H II ■■■■ 



H» both 1 MHZ #nd 2 KHZ TTL - auipu.f — 

H«!m(l>ci;ij sti\cd — (J-lrj) hlffh i-Lj&il.ly s:ei 
Mlfitt lamp, rjr.gc — c-ng-nally Cf>li ever H5.M 
■iKh — wt iiudkt a tu p* t pu i cn jic If am * m uor 

compultr nun ul jci,u tmt — 5 VaH optt *tieo — 1-li 
nandjirri %*, pin igchal — Miftulidurvd by 
-MotoroU otciUiio. dip-won 7.56 \.-t d*i u) 

MCSanA 3/22.00 



TR1602-UABT SBlDt It 

AV5-1013 1.99 

tMtj'402- +5v High speed 

UAHT-AY5-1013 pin oul 2.M 

AY3'8910-Sound Chip wilh SO 

pige data manual 12.9S 

&2S123-32X8 Tm Slate Bi polar 

PROM 3.99 

MC14CBL& D lo A Conveiier 

S Sit 1.79 

A05G1J O lo A Convener 

10 BH .. 1.79 

17T1 Single Demity FDC 22.50 

1791 Double Density FCC 29.35 

OM&131 6 Bit Unified Bus 

CDmparalnr , 2: r 99 

Q PLn Dtp Jumper* — .. ... 3 1.00 
32S129 Tel Slate Bi Polar Prom 2.S& 
5027-CHT Controller - 

Pro gram ma bit? - 24 K 80 14 r 95 

G8B45 - Motorola (HD46505SP) 

CRT Controller 17.S0 



t?02A 256X3 1 u* 2.5G 

2708 1KX8 450 n.», 3J5 

27A0B 1KXE3S0 n,» .3,95 



2ri6 2KX8+5v-l50 n.l. , , S,95 

[Buy 2 Gel 1 FREE. Th|» monlh only,) 



2716-1 ZKXS^OSO rt.j fuSS 

2T32 4KXS 450 n.m. Intel Pin Out . .9:95 

2532 4KXB 450 n.i. T.I. Pin Qui 9.95 

2732A-3 4K X8 3 SO n.s 
Intel Pin Out Low Power 12-35 

!3ll 



U04-JHHZ CPU 
ZSOPJO - pj-.-jr.-ci 

zms i o/o rattan. s« 

ZHA 390/0 

ZIODMA-QMA 

Ccntrollfr 

ZS0 2.5 MHZ CPU 



■J5 

Z1-9S 

9.SS 

4,55 



CALL OR WRITE FOR PRICES ON CMOS-BP80 - BIT SLICE - TTL - 74S - CRYSTALS - DIP SWITCHES 



^QSEI 



CABLE TV 
CONVERTERS 

AND OTHER 
GOOD STUFF! 



e 



Gonwrtj nurd & Wfli- 
bind c*t>l* cttinnil. 
to? ilrmhfl nn your 
TV HI I 
►'n JtiAEMT 



HOT NEW IMPORT! REMOTE CONTROL 
30 CHANNEL CABLE TV CONVERTER! 



89 



95 

17ft » 

** 15 

H./TD 



Litl-u^M omoti TV 

on'oil mutt, md 
frn* lutingi w*vrra)l 
No, J49VAJ7S 



ETCOMKII WIRELESS - 

THE ULTIMATE CABLE TV CONVERTER I 
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VATE5 PROBLEt 
..-.J CABLE TV 

OQ95£;™=c f^^> 

1 %/0F M *h"li wilrtinfl iwlM* " | *— fc Cl nm- i M f 

UNUSUAL FACTORY SURPLUS 
MID HAND - SUPER-BAND CABLE TV TUNER 

HfcadfeTpi L^,^nr*bi»i:>,i->™iHD>* A m^%k*V* 

PHCffiidQ E4<ww IF Uouoxv E«p»i. *■ V ■ r + 

^"^■■^ Khmn H«._MlVAMl M " ' 1D 

! H»VA3W --■■■■P-''.-n;^- r & 1JT- lKi^1_ _t 1,M] * 

FACTORY SURPLUS UHF TUNERS 

4*9 J yur.i! hew p^OdutEXMl lUipiUII- |4^LTlk| 

' All ui-d hiU Idut fat rowr- I ^^ft 

. *Jl» frwiiHl *orfc bgitding, cihli TV 1 A Ma*, 

tmJW cgnnrlrr. «[c Nn. J44SUCW L* \M ' 



*6, HUAQ4H 

VIDCOR ZOOO CONVERTER ELIMINATES PROBLEMS 
WHEN VIDEOTAPING FROM CABLE TV 



MINIATURE FM WIRELESS MICROPHONE 

.95 




H lC4l In 1»4 pa! rr p" row 
! - ar.:l R,IEtp[lon On any lllri 
■dird FM rttfio 0' ftxtltff, 
Ha 341VAU3 



aUARTEH-MILE WIRELESS MICROPHONE 
& RECEIVER SYSTEM 




05: 



FCC toot ir m t emi«l <«i;rDikm 



6tll*f r uflirjIiJ.E £iKl11 WnU 
***■* "■"■* nMP<Kr» VII m*M» 
'* N». 34KVADB3 



FACTORY SURPLUS VHF/ UHF 
"TWIN" VARACTOR TUNERS! 



TVFflOMTEHDS" A hi 

li.icl ircni it i unul Kmjl | 



DUMPING! NORELCO ENDLESS LOOP CASSETTES 



■nvnun&ht lo find *t *nhf 

prictl 

3 minulri - No MtfVA*0r> 



IN STOCK- THE MUR A 
CORDLESS TELEPHONE SYSTEM! 





E3EggB3 if 



&M* mlhanhr, 

I " r UF I ■■ rj^rd! tlfl I L ■ r • 1 1 

□W^rrl i'ji (*sif I i*i«ii ii 1*1 im^trt Out iftpNwif orflri 

C*u 1 516 HI 9700 



ETCO ELECTRONICS 
NORTH COUNTRY SHOPPING CENTER 
ATTSBURGH. N,Y. 12901 

Nsv.wom ax ttwtr, no c g D 'l Add 1H. 

N ¥ Sull imJipl: **l TV ulll t*H 



MORE GAIN 

Than a Mitsumi Tuner 

PHILIPS 

VARACTOR 

TUNER 

$23.95 

Model ELC 1045 
FREQ. RANGE: 
UHF 470-889 MHZ f 
CHANNEL 14-83 [ 
Output Channel 3 
75 ohm Input 




Die 

D20 



D30 
D40 



D6D 

D70 
D80 
DBO 

D100 

D110 
D120 

□130 
D140 



to. Description 

Philips UHF Tuner ELC 1045 

Printed Circuit Board. Prednlled 

Glass Epoky 

PCS. Potentiometers 5-1QK, 1-SK 
Resistor Kit 1/4 watt 5% 

Carbon Resistors 32 pes 

Panel Mount Potentiometers 

2-10K and Knobs 

IC's 7 pes., 1 Rectifier. 

2 Regulators & 1 Heat Sink 

Electrolytic Cap Kit. S pes 

Ceramic Cap Kit, 33 pes 

Variable Trimmer Kit, 4 pes. * 

Coil Kit, MB uh, 1 variable 33 uh 

• 1 - - 37-12 Torold * 26 wire 

I.C. Sockets 5-8 pins, 2-14 pin 

Power Transformer 

PR)-l17Vac. SEC 24Vac. 1 amp . . 

Speaker. Oval 8 ohm ... 

Misc. Parts, Hardware & Hookwire 
Ant. Term. Switch Dpdl. Fuse, 
Fuseholder. Line Cord, etc 



Price 

S23.95 



S15.00 
..SS.35 



.S4.95 



.$£.95 



$15.95 
.54.95 

..$6.95 
..$3.95 



.$1.95 
.54,95 



.$5.95 
.$3.00 



.$7.95 



When Ordering All Items 
□ 10-D140 Total Price S99.95 



Audio 
in 



Output 



R.F, 

Modulator 

Combine both audio and video output 
onto channel 3 or 4 of your T.V. set. 
Single I.e. chip (MC 1347) makes for 
quick and easy assembly. Single ad- 
justment control! A must for every video 
recording or computer enthusiast. 



VH-0 
VH-1 



Kit $19.95 

Assembled $29.95 



UHF T.V. Preamp 





UHF 
In 


o 


G 


UHF 
Out 


u 




u 



Features: 
25 dB gain! 
Kit or 
assembled 



Your reception will dramatically im- 
prove! This unit will enable you to pull 
in signals you never knew were there! 

For both indoor and outdoor use. Input 
and output impedance 75 ohm. No 
adjustment! Easy assembly. 



JH-0 

JH-1 



Kit S22.95 

Assembled $32.95 



UHF 



ANTENNAS 

UHF and Microwave 



14 Element 



ONLY Yagi Antenna 
$14.95 . 15 (jb gain! 

• Lightweight 
aluminum (2 lb.) 

• 75 ohm Impedence 

• Highly Directional for 
maximum reception 

PS-0 ONLY $14.95 



Microwave 

1.9-2.5 GHZ 




32 Element Antenna 

For Amateur Use 

• Assembled 

• Weatherproof 

• Lightweight 

• 23 dBgain 

Mounting Hardware Included 

ONLY 
PS-1 S19.95 

Antenna Accessories 

75-300 ohm matching XFMR $1.30 

R6-59/U 75 ohm cable $.12/ft. 

Coaxial connectors 39 ea. 




I 



F 801 

Sell For 
SZ.75 



T? 



Variable 

33 uh 
Inductors 
$.50 each 



We buy and 
sell surplus 

Call us for your hard to find Parts 



Available by Mail Order only — Send check or money order to 



STAVIS ELECTRONICS, INC. 

912 W. Touhy Avenue 
Park Ridge, Illinois 60068 
(312) 692-5223 



Minimum order S15.0O. Add 

10% shipping on orders under 

$35,00. Orders over $35.00, 

add 5%. 

Catalog — $1.00 

Visa & Mastercharge acceptable 



CIRCLE 74 ON FREE INFORMATION CARD 



CIRCLE 65 ON FREE INFORMATION CARD 



C 

(D 
CO 

to 
135 




to 
o 

2 
O 
IT 
H 
O 

LU 



O 
Q 
< 

cc 
136 



SEMICONDUCTORS 

ECG EQUIVALENTS (PARTIAL LIST) 
23e..lD/*2S.OO 230. 
113... 10/ $4.50 231. 
123A..10/S3.S0 291. 
128... 10/ $9.95 292. 
129... 10/S9.95 308 . 
152 , . 10/ST.50 310 . 
153...10/S7.50 375. 
154 . . . 10/S12.00 125 . 
157...10/$9.95 
196...10/$9.95 
197 .. . 10/S9.95 
198,..10/$12.5O 

TRIPLERS& SAFETY 

CAPS ECG EQUIVALENTS 

5C0A. ea.«0.95 

523 .. . ea. $13.95 

526A.. ea. (16.75 

800-860 . . . 5/$15.C 

2 50663 17 and 

25066311... 

ea. $3.50 >fc=*' or 10/$30.00 



CARTRIDGES & 
NEEDLES 





MAGNETIC CARTS 

ADC QLM , . . bb. S7.50 

PICKERING V15 . , . ee. $6.95 

SHURE...ea,$6.95 

CERAMIC CARTS 

BSRSC8H2 . . ea, $2.99 

TETRAD 2-T5HD-8 . . . ea. $2.99 

VARC0 TN4B . . ea. $1.99 

POPULAR REPLACEMENT 

NEEDLES 

Double tip . . . ea. $.99 100 lot $.79 

->5INGLE TIP MAGNETIC 

SHURE N75, N44, N911 

PICKERING V15 . . ea. $3.25 

AUDIO TECHNICA . . . ea, $4.95 

BSR DROP IN CHANGER 

ea. $29.95 4 5110.00 



St 



CATV/MATV 
ACCESSORIES 

ATARI TV GAME SWITCH 

ea.$2.95 10/$27.50 

COAX ABSWrTCHea. $2.95 10/$27.S0 

VHF/UHF SEPARATOR-TRANSFORMER 

75fl HM . . . 1D/$12.50 

36 CHANNEL CABLE 
CONVERTER FOR TV & 
VTR 





ea. $29.95 

6 or more $24.95 ea 



VIDEO CONTROL 
CENTER 

V4802 . . . 
ea. $29.95 
10/ $24.95 ea. 

Spectrum 
Electronics 

CALL OR WRITE FOR 
YOUR FREE CATALOG 

5932 Market St., Phlla., Pa. 19139 

Toll Free 800-523-0721 
In PA Call Collect 215-472-0369 

VISA, MASTERCARD ACCEPTED 



SCR SUPER-BUYS 



• UHF-VHF CON VERSION KIT. 

Complete wHti PC boom oil reqtitw com- 
ponents: coblmt wtm ipeoner ona com pie ■ 
twnjhe tmxlum Inel Kfttrotlc. tmonjtay- 
our mounting end hook-up diagrams, pails 
is] arm etsembly and set-up tramjcrlom $1 1 9,00 
An parts on kKJusttloi pdm» quotrty. 
■ NEWZENITHZVM-121HIQH 
LESIBLftY CRT MONITOR. Features 12' onwi 
pnwptior CRT. wffli 15 MHi Banawidm, 40 
or SO character wMtfts are operator svritcfi- 
selectQHe Fully compatlblflwrmao-cdlurrin §■] "\ 7,00 
Appkj cards, 8fc. 

* MITSUMI - MODEL UES-A55F 
VARACTOR UNF TUNER frrj. mugf 

470 - 889 MHl $25.00 to. 

I ANTENNA INPUT IP tor $220.00 
300 OHMS 



Our 

Own 

Femoue 

Kit 



Our 
Factory 

Direct 
Prte» 




• SPECIAL - 



2200 MFD 40 VT CAP 



-*3LV 



10 tor S13.S0 



• I.C. SPECIAL LM 565 to (or $16.00 



• H.D. 
SPECIALS 



TRANSISTORS 

2 H 3055 

2SA745 

2SA 747 B 

23C1I16B 

2SC1403B 



tX SI 0. 
$4.00 KL 

$4.50 ec 
$3.25*0. 
$3.00*0 



OUTSIDE CAL 800-854-8660 

INSIDE CAL (714) 527-2554 

Of (213) 603-9385 

ELECTRONICS INC. 

VISIT OUR NEW SUPER CENTER 

5303 Lincoln Ave., Cypress, CA 90630 

Pay by CHECK M.O, VISA. M/C 

SIO.OP MIN 0RD3) HANDUNG/SHimNG $2.50 

UPS ANYWHBtE IN CONTINBITAL U.S. 



fT?sl 



HITECH KITS 

IDUCATIDML IN NATURE FUN ID BUILD HDD USE 



LCD Multimeter 

The anoraable LCD Mulvmeiai. High accuracy 19 

range- lirgo 3Y, digrt OMM With diudt Lair, j'jlrj 
polinty arid- LO Bail. In (Seat Of. Fullv Aasambled. 
Mad*l 101 ... SS9.3S 9V Battery . M A§ 



0-5QV 3A Regulated 
Adjustable Rawer Supply 

WiHi ove>1a-ud protaeTJon and LEO 
)kw|[ on . naiiea 1oi Ai-fiBm I2B 50 
H KIT 503 Xi: S24.EO 








30W Single Channel Power flmp. 

Compact DcnrvHr anVp vaiih vfihumt. l'tfbl-6 
jn d b«i e ooninM Excellent for boosung ;|i* 
r"!'Afi >:■■( fOUF poitable radiB nr (iiiflti 
ConnBctTeyo<iirTVaudioandaipe?riancsih.cf 
Mil sound or y«ur TV prpp;ram. 
HKLT-3D0 Aiwt, 421.98 Kff&.a.H 



Programmable Music Duor-bell 

ElKUcnac Oopr-D*M l^»r has 9 programmable tD»aa 
Uses. CMOS lor law oower cansutnptron and hai 
aula ih.uE-On IcjCur-c 

HKIT-47A A«7iME50 

KjflSliW 
19V Bail. J09E1 




7 Digit 

Universal Counter 

Unmana! Counter counts up 
io 6Q MM; and 10 rnill.D" 
ByenEs„ 7 lifgv 0.5" digits 
Cryaial lime base. High uer- 

I urnian u c 

HK1T-B6A Kii$49..SQ 




Transformers for Kits 



MICIT-B3A 
HKlT-SfiA 



57 50 HKiT-300 S10.SO 
SB 95 HKTT-OOa 512&D 



035V 1 ,5fl Quality Power Supply 



"anaef _ -i.-nrjn: 
1 tfl. Uiei r^i^C-BFon reg'jlalian > 



Enni4lDT btwilar, 
HK1T-BM 



Atwn S3*. SO 
Kit $19.» 



32.768 WHz Xtal S2.50 



Function Generator 

G*f *■■*:« inangl*, aquara ar hid 
wrva 1 Mi lo 100 KHi Idaal for 
Eaiung audlio impi A.iim $25 BO 
HKIT'55 KftSa.BO 



Ws alto atock a full lino of TTL 
CMOS. Linear and oltwf eompo- 
nvnta. Pl*ai« cofTW and «■■ ui. 
KMa do not me lud b. xfornn pr/oatt./cna 



To Order send chfi:k at ma.nev ojder :n 

Hitech Electronics 

442 5 W. Saputveds Blvd. , Tamnca C A 90505 

Phone Orders: (213) 371-2160 

VISA and M/C woltamBd. Um-rrurr. Ordir S9 &0 
Snipoing and Handling S2 00 CA retidaol add fift ui 
PLEASE VISIT OUR STORE. Opan 10;00-6 M M«i thru Sat 
Sfrtcul duo?tints *bi*iljya to «>*iie*"Onal inHJtution* rj»j«l«f inquifj»M rnnltd 




CIRCLE 84 ON FREE INFORMATION CARD 



CIRG.E 85 ON FREE INFORMATION CARD 



BILLET ELECTBOMCS 



Sound Effects Kit S18-50 



■IUUU1 



w*ii|in»i 

progiir^n.ib'< :wu-: 



.-..— r >n« "' *■ 



tNTUJI S«nd Omp rtn 
BC#0 prO'4n wnli si Ulh< 
thP ixlciti I'M! aolt Irj 
prcgrim Ihr ii"o.i .;ar-. 
branont ef iiki s«.f DKiiiai v 
UCO MSrlt Onfi Slieil Jnfl 
EnifllrwCrJPlrnli. *On«l0li 
Arpp iC <n i**€ to (ftipmn 
an nOlurHIUal* Pu<M 0*n«r| 

:ei La>*i Camovircf «si 
M--.U-j]i*« ChoAihn tw ire" 

PC Bejro latiwrn a F'ar«iyp* 
araa is me* lor u w iocm 

eiir.L-i' r F >3 ■■ r P'r-l'J""''*-!! 
luphCala lipion 



<a* rr<a <ncnn»« al tvi 
atBtTWIy manual fiogramming cnuli vtrj Oilailrrj 7C*T: chip 
ipCC»lie«t.rjiT, U run* ii i |V QaiEary li-CI ilClud^Q' On DOIrS 

iCOM^r amp will dUit a ir<ial» ip*i>H diracHhy 0' itin unii cm t>p 
cenntctad 1o .ou» tbn'tra wiEh ine<«Oitii* rptuiti 1 iSr«jker ncri 
iMludadj 7Hr7 b iiwiuehHi. Arailabie »faraL*l v la- IMS a«ea 




J 7 Watt Audio Amp Kit S6.95 



SMALL, SINGLE HYBRID 10 AND COMPONENTS FIT OH A 2 
x V PC BOARD {INCLUDED)- RUNS OH HVDC. GREAT FOR 
ANT PROJECT THAT HEEDS AN INEXPENSIVE AMP. LESS 
THAN IS THD ■■£■ 5 WATTS. COMPATIBLE WITH SE-01 
SOUND KIT. 



Doomsday Alarm Kit $9.95 

II you havoi rouble? sleeping nod) you would like Erie real of 
ifiET ncighiKJ-rh.OL'd io share your misary than Ihis nuic Kil 
wiLL bo fpr you' T*iarc 19. no way to accur^lcly doienbe I he 
unearthly how's streams and ion eh thai comeoui of lots 
Kit Four MpatalB Tone osctllalors aw m«K«d. cancelled 
and slipped ai a varying rate iDvValtiafcrazyaounda A 
groai fun kit or a practical burglar atarm Complete Aith 
PC board a.nd all nsces'sary componE-rK'S iess speaker For 
6-12 VOC, ORDER DA-02 




CIRCLE 75 ON FREE INFORMATION CARD 



I 

l t»«r* rt 3TZ Time Zone Clock Kit 

I 



SEE SPECIAL WINTER 
PRICES BELOW 
The 

Super Music 

Maker 

REVISION 2 

$24-95 

(Bulc Kit) 



Now you cam play tiunflrprj? Of »ng»u».ing [haBgltDEgubtr 
MuiJc Markar. The unit EaalurH a *.n fl ,t iKlOhr 
prflor«mm.«d mlc(ppfoc*H6r 1C thai comes wLtn 20 pre- 
p? o-jr u rrirriKi short tunes By adding the additional PROMS 
|2rTJrS si Iha syalam can ba avpandod to play tip la 1004 
no.ti par PROW. Juit ir-mx a compacl ■pleciffin-.r. 

ihiin/msni thai, will play dftren*, hgndf*d» or oven 
thouiantfi oi selections ol music The hit comamwilh all 
•ktctrenk cairponenl* lEtis Iht FROM), and a dr.ii-d 
p3al*d jTnj scretntd PC Board which oreuurH 4" x*v 
TFb« 7 w*lt ampullar section a on the aama FC t»a r d and 
drTifCi an B ohm apeaKor (not included], from a whisper Eo 
oar splitting volumo Sm« |ht l/n<t WCPU on 12 VDC or 12 
VAC , vonide Of ponauio opefatmn is poas-bie Whai do 
you gal far $24.TJ-57 EnirylhJng bu1 a spaakar. tramlormar. 
case, sw.tchai, and PROM. Addilional 270S albums 
con I ai n. n 3 popular lur\« n ■ t> avBrlabte I a- S9-95 Mi:h OT y-uu 
can program your erwn PR-QMS uSinrj mlormation pi o^ritd 
■*im ihr>ki:ifi*ir;j<:ncns LnlsoE available PROM albums are 
avail ib'e on ftquesl iNott ijntl pity* efeetrome mLmc or» 
not* i\ a Urn*. • T .u nor pos Jifjj* re pi 1 ay chords or m melody 
Tvf.f harrTrony srJnuJEaf.aOua'yJ 

• Envalcpa conlrol givni. decay to rotas 

• On bOard inverlsr jilrjwa pin-tjUj «i:.lar;c !'l?l OpOratLOn 

OPTJOHAL ACCESSORIES 
pip Swtteh«t ^One Ej pes , One £ post 3_dWj*I 

(Can tie dlractty aotdarad '.a PC Bd Eo accoas lune*) 
Rotary Swllchas Two & posdion ; -jp. i*i 

fFor renvoi* wiring 10 PC Bd to a«rt* tun*l] 
Allr »;!ri-e T«n PlMtbC C«M «» 

WaJIplug Translomver J.M 

ffor oporati-on on I s. VAC house voliapvt 
SPECIAL WINTER PRtCES 
StipW Ml-iic Wii.ni uriEn one ind EMt> tp.pai.lipn. colaiY 
^■■..Icfd 332 CO 

3 Sup* Mui^*1Ii gnaJJUJKxaPWOMWuMwiln 

iBrwr W Wtcliiini p' idd'li-ni' mus.c I ISM no^iv $32.00 
3 t m when* Bah q!' Waid r2 * casa and i* .1 c n« *3)!*5 



• ; § ? s 



r 
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Microprocessor >POM clock kit keeps local lime (12 hour 
formal}, and 2 world lima zona*. (24 hour formal). Largo 
.&" ORANGE readout* 10 mm lOtlflhY Tor HAMS Comes 
com plate tvilh attracdyo piastre cusand wallpLog XFMR. 

• fiOi^.i (iwi mm , ue) • Qjun: KTAL 

• 3 Tarte Zoam l^BiocSahla) ■ Baltury backup 

• FaMhartouch f>ont panal ■■ Quiiif? snldn n* 
iwirc<vtrt piateti PC warm 



ORDERING INFORMATION: 
C*,f or Wrir* For Frt* Cjlarog 

• COD MINIMUM IM.M * ADD 13.10 FOR COD S 

• VP% OtVlVERT APpnF.51 UUIT ACCOMPAHV ALL COD 
DRSCM 

• II.DeHAhDLINO ON ORDERS UHOEH HOW 

> VESA. MC CARDS OR CHECK 
» AOD IS FOR SHIPPING 

> TBWlS fitSirjINTS AOt> SS STATE SALES TAX 

. ALL FOREION ORDERS ADD 3SS *CR SHIPPIKO 

fCANADA tl'.J MO FOREION COO S 
■ CALL [M4i 37B-3J5J TO PLACE CREDIT" CARD OR COD 

OftDEfl 



P.O. B0X401244R i 
GARLAND. TX. 75040 \ 
(214)278-3553 \ 

1 
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(602) 266-9758 (602) 266-9758 
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£" SURPLUS 

Whotttit* - fttttlt ■ Surplus 
Elaclfomc Parts 

6835 N. 1 6th Street • Phoenix, AZ 85016 
818 W. Broadway * Tempe, AZ 




DIGITAL ALARM CLOCKS 

AS IS 

WARRANTY RETURNS 

$2.45 



MAM 



11 



i'tlki 



SR46 



5. 



SPECIAL LIMITED QUANTITY 

* GANG PUSH BUTTON SWITCH 

* 6-D.P.D.T. 

* 2-4.P.D.T. 

* RED INDICATOR FOR ON POSITION 



PULSE RATE 
INDICATORS 

USED FOR 
HEART MONITORS 
1 00% Functional 




19. 



95 



Includes 

■ 5" LCD Readout 

■ ICL7106CPLA.D 
Decoder Driver 

■ MC 14016 

■ MC 14013 



■ MCU584 

* LM 32 YN 

•TL064CN 

* Picks Buzeer 
■SV Batt Clip 

* Misc. Elect. Components 



NEW PLASTIC CASE 

s 1. 55 

Includes: 

* 9 V. Ba«. Holder 
■ Front Bezel 

Excellent for Frequency 
Counter 



Made for Heart Monitor 
above. 




TELEPHONE 

PUSH SUTTON 

KEY PAD 

$5.95 

l w) Encoder St 
Tone Generator 




MICROWAVE DOWN 
CONVERTER KIT ihmr ii type) 




$39.95 



PCBd 3MRF901 s r 2-MBD tOVs. 
1 Thermisiof, 1 ChoVe. 3-Chip Caps, 

1 "F" Connector. 8 Resistors 
♦ Instructions 



^> 



ALL ORDERS SHIPPED SAME DAY VIA UPS 

S SORRY NO COOS — » 
(602) 266-9758 — 

CIRCLE 71 ON FREE INFORMATION CARD 



CPUS ft SUPPORT CHIPS 



as MWfW 



cni'in;< 

«1M 
*i*J 

Z'LOiD 
TttSMt 



ROMs 



INTERFACE 
& DRIVERS 



rota 

fSEJ 
131 SI 

42E1& 



SHIFT 
REGISTERS 

MM14U - 1 n 



*5. ~ 



HC1*1 
MC1M 

XC1W 

Hem 

MCtW 



DOUBLE SIDEO DIP RIBBON 
CAB LE JUMPER A55E M DUES 
V* LONQ »20 

MtriOHQ...... » j.s 

RS 232 CABLE 
id Conductor, * 22 cote «Kl*d wmt, 

nrsy PVC OUtlT COW, 3r8"diarrt|1w 

*Sp*MT_ -lOO./UO.OO 

Add 3>S pott*g« for ofJeii undrr 100 

Add IDS [10*143* 1ftr orders ew 1M ' 



■ I tf II 

TRANSISTOR 5PE 

MJ" r«,i- CT to 1 

mpOmm 'np»oiT[i| 

TTT111 I ID 

wmm wmawno wn m 



ALS ^ 



bIQ] 



7NT:1> ki**v V ■ ' 



JKHanfml-fO Hj 

ArUMhAtiSiroxB 

-■mMnJ-HOSi 

Ti»JfflM.*t-:d33fl 

rwrm**fiut« 



HW 



TTLJC SERIES 



mW 
7*B 



U PIN HEADERS .3-'»l.«l 

24 PrN HEADERS . .76 

40 r*(N HEADERS ,... . 1.10 

50PINEDGEBOARDC0NN. 3.96 

26 PIN EDGEEOAfiD CONN. . 2.50 

50P1N RIGHT ANGLE CONN. 3.96 

20 PIN RIGHT ANGLE CONN. 2-25 



B0PM niBBONCOHUltTOHS 
« r-*j rug ioni CABLE CCW 4 
»rifn niBQO'. CAfiLt CO l ,S 
lp Pi H 1 15 BOM CABLE C&HH 



»3 ?5 

s? rs 

II 40 



SPECIALS 



21HL-4 $1.66 

S06OA 3.75 

Z80ACPU 6.00 



8364 14 164-2] 64K 

BAM 8.95 



4116-2. 



TMS9927NL 

CAT 

CONTROLLER 

$9.95 



KEYBOARD EN + DECODE 

MK4802-J32r;xB RAM 10,95 

33L422 BIPOLAR RAM 5.95 

SPECIALS GOOD THRU JULV 1962 



HOB 
■■I.' 
■■;.■; 

7477 

7430 
m>- 
TOT 

U". 

mo 



MM 
7475 



MM 
TIM 

;«t* 

*•* 
MM 
MI0T 

mt;i 
mi u 
Mta 

741 ft 
Ml» 
M14S 

Mm 

14 VM 
MIH 
MIS) 
7S^JH 
71154 
74IB7 
74110 
7i)>l 



MIBT 
741 JO 
74173 
7417* 

W1« 
WM 

J41IJ 
J41H 
?4^B1 

'4iiEr 
r«i» 

J4IW 
74 1« 

'<«» 

MIB 
Mt» 

M373 
74371 
M» 
74»7 
743H 
■4;>- 

TSH* 

Tsas 

75*S? 

im - 

IT]] - 



FULL WAVE BRIDGE 

rflV I1A (A 2SA 

ICO i 4J 

300 ' « \ • x j ; *-3 
4» " i rjg ' ■•*& * 330 
«0fl 1 M ' M *4D 



17V Dt: FIELAtS 

TTL Slit 

£ P 1»3 Ohn. CM 

m 



>MINl4TUrtE MULTI TURN TRIMMING POTS 

50. 100 M0.1K.MK SOU S75 «l-k ]:i: 00 



EPOXY GLASS VECTOR BOARD 



i ri 8" irvick with 1 >\ 0" spacing 

4V'k6T4" S1.95 



DATEL'S DAC-OBEO 

B bit DAC-$ 4.95 



CRYSTALS 

J 000 , 3 «xi 5 OBJ iCM „ ^ 

so*E U3h JiU *«» 10 000 * 3ja 

»,o» I *oaa ft T ** now* 1 

REDICQhi SAB 1CL74 AMALOGDELAV LINE Hfl IB 



7 WATT LD 66 LASER 
DIODE{lH)frB.96 



25 wtn Inlt4 R«d PulM «SG 2006 *quiv. I 
l*«* Dwrf* [S»C lh«[ hncludotfl 124.95 



2N3820 P FET 

3N5457NFET 

2N2646UJT . ... 

EH 900 TRIGGER DIODES 
2N&D2SPHOG. UJT .... 



4f*l DO 
.. * M 



DISC CAPACITORS 
.1UF16V 10'tl 00 
CHUF35V IH1 DQ 



lOG'UOO 
IQO5 0Q 



IN414G(IN314] 15/1,00 



HO- 30 WIRE WRAP WIRE 
SINGLE STRAND 1 00' ..*1 .40 



DIP SWITCHES 

LT7S20* * 4PDSITI&N I Zk 
CTS304 7 7P0&IKIM4O 

ctsK» t ■nn-siriom m 

GTS MI ft} !A*0Sl"ION ■ » 



TOGGLE SWITCHES 



TPT - 



SCR's 



ra 



TRIAC's 



an m : i 30j 2 ■■$ 
4ob _["i JojT.mlj io 

e0O~| 2 00 | J 76 I 4 K 



L14»1 IHDtHCrOH 

FP 100 PHOTO TiRAHS. 

HED. VELLOW. GPEiM « AWBEP1 LARGE LED i 7' 

v. t :■■>:>■> ;:! 

MBPHi PHOTO OARL 1TTOR 
Til MSDPTO ISOLATOR 
ILS Of TO ISOLATOR 
1WATTZENERS 3 3.4 7,5 1.5.11. 
13, 15. il. w 33V 



SI. ■B.I S 2. I I. 10 



SFC 3301 - 50 PRV 30A 
FAST RECOVERY DIODE <35ns] ..$2.25 



DIP SOCKETS 



74LS SERIES 



Mini 

HIM 



V ■!. 
«l*l» 



TANTALUM CAPACITORS 

2IUF 35V 5H1.00 ^FaK -I « 

.47UF3SV 5.'ft.00 

.6SUF36V ^ ..: CC 

1UFJB1I 51*1.00 

2.2UF20V S^tl.OO 

3.3UFI0V 4.»1.0O 

1.7UF3SV .t; 11.00 

6.SUF35V 3U1.M 



20KV250MA DIODE $1 .90 



SILICON POWER RECTIFIERS 



MXa 



9. ', ■■ 

WW 



■kfm 
TA*'" 



Z?UF 10V 


- t .30 


16UF 16V 


3- si. 00 


30UF6V 


51*1.00 


33UF70V 


t .60 


47UF30V 


* .65 


Eeunov 


SI DO' 


I20UF6V 


* .75 


2OJUF20V 


♦ 1.75 



SANKEN 

AUDIO POWER AMPS 
Si 1020 G 20 WATTS .$12.50 
Si 1050 G 50 WATTS .$27.50 



200 PRV 1A LASCR 95 



RS232 
CONNECTORS 

DB 25P male S2.76 

DB25S female 3.75 

HOODS 1.2S 



PHV 


1A 


3ft 


1IA 


50ft 


125A 


240A 


too 


06 


.14 


35 


90 


425 


6.00 


200 


.07 


.70 


to 


130 


S25 


9.30 


4«0 


09 


.25 


65 


1.50 


12.00 


»:■ 


1! 


30 


.60 


2.00 


6.50 


IS 00 


ECO 


-15 


.35 


1.00 


2.50 


10.50 


18.00 



LINEAR CIRCUITS 



1.25 3.00 12 .50 26M 



CLOCK CHIPS 
14.75 MME3I6 

■M.H6387AA 696 



.5V at 800ma SOLAR CELLS 
3" diameter $4.35 



7 SEGMENT DISPLAYS 



FSC802-t-4 digit 
C-C-8"daplaY 

FN03H 

FWD503C.C. .&- 

FND51DC.A. .5" 
PL 704 3"CC 



$6.96 

* 76 



DL707C A 3" * 76 

FND010.BTCA .11.96 
FNDKG.e'CC ll.» 

■MAN5C C Gincr. t 7E> 
WIANS^C.A Yellow 4 -76 



lmbi ■*$ 

.v»- i n 

. mj -- i m 

LttJH » 

LUM3 K 

lwjd :k 



.wvm 



.-J..-J 
;awh 



V9KC iW 



1IH31M 
LM337 

wee 



REGULATORS 



% « 3«T i. A. «, ■ 13. 
3»TS1JTB»7** » 15 lBor J4W I JB 

71M05 J 35. LA5SI8J- I3V3A1316 



POSTAGE ADD -0* FOR ORDERS UNDER 425.00 
RATES ADD 5% FOR ORDERS BETWEEN 425.00 AMD 550.00 

ADD 3% FOR ORDERS ABOVE 450.00 



TERWS: TM CAM&PiD&i ***$$■ %tH0 CMtC* 
OR MONtV OHEHH VINIWUW TILfPMOfE. 
QQO PfjnCMASf 0"M» 0* C'lAUCt 120 00 
UFhuiUUM MAIL DAD(R tiW 



SEWJ Jjt 7QB OUn CArAiOS 
rCATLfRl*IG rmU^SISTORS b 
AfOrnTtEBS Ti44 HAMPSHIRE 
ST CAMftHfDtSE MASS tETlfl 



SOLID STATE SALES 

P.O. BOX 74D 

SOMERVILLE. MASS. 02143 



TEL (617) 547-7053 

WE SHIP OVER 95% 

OF OUR ORDERS WITHIN 

24 HOURS OF RECEIPT 

TOLL FREE 1 ■800-343-5230 

FOR ORDERS ONLY 
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Spartan Electronics Inc. 



to 
g 
z 
o 
cc 
I- 
o 



(516)499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 



Remote T.V. Converter 

139.95 Ea. 
4 & Up 125.00 
60 Channel 
Wireless Control 




[3 commodore 



g 



Color- 
Sound- 

G rap hies 

$259. 



25 Pin "D" Subminiature 
Connectors 

Solder Style 

Male DB25P 2.69 Ea. Call for Qty. 

Female DB25S 3.69 Ea. Pricing 



-«*t\ Beckman 310 Digital 
■ Multimeter 

31/2" Digit LCD 
i iias9 1SS - Instant Ohms 

,UJ - -10 Amp Scale 



Direct Connect Modem 

^ . ... RBK&H gg 

Signalman MK2 



Surge Stopper Brooks 

4 Outlet w/circuit bkr. 

led/sw $59.79 
1 Outlet $43.50 

Now you can have Maximum Protection / 
for your sensitive electronic equipment. 




Refurbished 

Monitors 12" diagonal 

39.95 



ci 



Transistors 

ECG 102A 1.17 Ea. ECG 128 1.37 Ea. 

ECG 121 2.27 Ea. ECG 152 1.76 Ea. 

ECG 123AP .86Ea. ECG 159 1.11 Ea. 

Minimum Qty. (10) Items 



Elephant Floppy 
Disks 

Per Box 10 22.95 



^F 



40 Channel VHF to UHF 

Block Converter 

28.95 Ea. 
24.95 4 & up 




Volume 
Discounts 

M>n Order $1000 
Snipping Overseas 20% Add' I 
Pries subject to chariot 
without notice 
COO 2 00 Enra 
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< 

cc 

138 



• Vim MC BAC. Smei. Cher* 
COD. Money Oroer 



Add For Shipping 

to reoo $?K 

76.00 to 23)00 S4 5Q 

2510010 50000 S600 

5010010 750 00 W50 

751.0010 100000 SI200 

Over 100000 SI250 



(516) 

499-9500 



MonTh 

9-8 



Tu WF 
9-6 



ADVERTISING INDEX 



RADlO-ELECTRONiCS does not assume 
any responsibility for errors that may 
appear In the Index below. 



Free Information Number 



Page 



38 AMC Sales 95 

19 AP Products, Inc 22 

— Aaron Gavin 109 

48 Abex,,,., 76 

64 Active Electronics 113 

62 Advance Computer Products ,, 1)7 

76,— Advance Electronics 16,25, S5 

23 Advanced Tool Technology 36 

64 All Electronics 126 

41 Anders Perdsion Instrument 

Co., Inc 110 

11 Antenna Specialists 5 

71 Arizona Electronics 137 

— BBC Metrawatt Goerz... 39-40 

— B.C. Micro 134 

31 B&K Precision Dynascan Corp 102 

— Kare] Barta Ill 

13 Beckman Instruments Cover II 

10 Blonder Tongue 87 

Bullet Electronics 136 

— CIE, Cleveland Institute of 

Electronics 18-21 

SI CRT Factory 76 

20 Cambridge Learning 105 

83 Chaney Electronics 126 

Command Productions 114 

5 Communications Electronics 2 

— Components Express 99 

73 Computer Products & 

Peripherals Unlimited 130 

68 Concord Electronics 116 

— Cook's Institute 114 

— Dage Scientific — 114 

— Data Services Co 118 

58 Digi-Key Corp 119 

3S RL Drake Company.. 108 

24 Electronic Rainbow, Inc , 26 

79 Electronic Specialists, Inc 130 

— Electronic Technology Today ........ 103 

—,74 Etco Electronics 116,135 

44 Etronix 106 

15 nuke Mfg. Co., Inc ..Cover IV 

I'ordham Radio 34-35,1 12 

53 Formula 1 niernatioruil 1 28- 1 29 

— Gilco International, Inc 124 

4 Global Specialties Corp 42 

Global TV Electronics Ill 

67 Godbout Electronics 114 

— G ranth am Col lege of Engl neeri ng . . 1 04 

— Grove Enterprises, Inc. , 116 

17 Hameg, Inc 107 

22 Hal Communications Corp 24 

82 Hal-Tronlx 134 

3 Hatachi Dcnshi America, Ltd. 33 

29 Hickok Electrical Instruments 100 

8,25 Heath Cover 111,95 

85 Hitech Electronics 136 

45 Huntron Instruments 76 

80 Information Unlimited 126 

40 International Crystal 95 

54,55 JDR, Mlcrodevices 120-121,122-123 

JS& A Group, Inc 1 

J&W Electronics 112 

52 Jameco Electronics 132-133 

42 Jan Crystal 98 

59 John Bell Engineering, Inc. 131 

21 Kartes Production 32 

LT Sound 118 

McGee's Radio 118 

MHP, Inc 118 

7 Memolech Corp 17 

— Microtenna Associates.,,.. 112 

— Monarchy Engineering, Inc 1 34 

78 Mountain West Alarm 130 

— Multitech Electronics, Inc 23 



12 
26 
66 

72 
34 
43 
32 
9 

81 
6 

30 
61 
56 
84 
46 

27 



69 
63 

28 
75 
16 
65 

57 

39 
33 

36,37 

50 
49 
18 



NRI Schools 8-11 

NTS Schools 28-31 

Nabih's. Inc 106 

Netronics 37 

North American Soar... 98 

Omnilron Electronics US 

P.P.G. Electronics Co., Inc 130 

Pac-Tec Corp 109 

Paia Electronics 104 

Panavlse 86 

Peterson Mfg. Co .7 

Phillips-Tech Electronics 112 

Poly Paks 134 

Pomona Electronics 27 

Protecto Enterprises 94 

Radio Shack 115 

Ramsey Electronics 125 

SCR Electronics, Inc 136 

SMP, Inc 76 

Sabadla Exports Corp 114 

H.W. Sams 100 

Satellite TV Ill 

Sencore , 88-91 

Simple Simon Electronics 93 

Sinclair Research Ltd ,,,,,..,, 15 

Sintec Co. 124 

Solid State Sales 137 

Sound St Video Research 114 

Spartan Electronics 138 

Spectrum Electronics ....136 

Standard Communications 97 

Stavis Electronics, Inc 135 

Suntronlcs Co., Inc 116 

Surplus Electronics 127 

Tektronix 13 

Telemaric 98 

Test Probes 86 

TripleH Corp 94 

Triton 124 

U.S. Modules 76 

Ungar 76 

Vaco 101 

Wersi Electronics 112 



MOVING? 

I 



Don't miss a 



single copy of . 
Radio-Elec- | 

tronics. Give I 



us; 

Six weeks' 
tice 



Your 
dress 
code 

Your 

dress 

code 



old 

and 



new 
and 



no- 

I 

I 

ad- I 

zip I 
I 
I 

I 
ad- | 

zip I 

L 



ATTACH 
LABEL 
HERE 



(please print) 



address 



city 



state 



zip code 



Mail to: Radio-Electronic* 

SUBSCRIPTION DEPT., P.O. BOX 2520, 

BOULDER, COLO. 80322 
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HEATH/ZENITH &YOU... 
ONE STRONG PARTNERSHIP. 




Buying a computer is only the beginning of a long-term 
partnership between you and the people from whom you buy. 
Your ongoing need for software, peripherals and accessories 
requires a partner who will stand by you. With a growing line 
of products to meet your needs with professional service 
and support. Heath/Zenith is that strong partner. Look at 
what we have to offer: 

THE ALL-IN-ONE COMPUTER -The heart of the Heath/ 
Zenith line is the stand-alone 89 Computer, It's a complete 
system with built-in 5.25-inch floppy disk drive, professional 
keyboard and keypad, smart video terminal, two Z-80 micro- 
processors and three RS-232C Serial I/O Ports. It comes 
with 48K bytes of RAM, expandable to 64K, 

PERIPHERALS AND ACCESSORIES -These include the 
popular HeathlZenith 19 Smart Video 
^^^ \ Terminal, loaded with professional features. 
I We also offer color and black and white 
K^l monitors, modems, computer lan- 
^^^■^guage courses, and high-speed 
^ typewriter-quality ■ 
printers. 

SOFTWARE - Our complete *■*_, 

library of software includes the 

SuperCalc Spreadsheet and 

Condor Data Base Management System. 

Word processing, includes three different programs. Small 

Business Programs feature Peachtree's P5 Series, General 

Ledger and Inventory Control. HUG, Heath Users' Group, 

offers members a library of over 500 low-cost programs for 

home, work or play. 



PROGRAMMING LANGUAGES- To 

write your own programs, Microsoft BASIC 
(compiler and interpreter), FORTRAN and 
COBOL Languages are available. 



APPLICATIONS SOFTWARE- Expand the performance 
range of your computer with a broad selection of software, 
including the best of Digital Research and Micmpro - as 
well as the complete line of Softstuff" products. 






OPERATING SYSTEMS -Three versatile systems give you 
the capability to perform your specific tasks. CPIM by Digital 
Research makes your system compatible with thousands of 
popular CP/M programs. UCSD P-System with Pascal is a 
complete program development and execution environment. 
And HDOS, Heath Disk Operating System gives you a so- 
phisticated flexible environment for program construction, 
storage and editing. 

DISK SYSTEMS - The new Heath! 

Zenith 67 Winchester Disk System, 

for commercial use, adds nearly 

11 megabytes of storage to your 89 

computer. It includes an 8-inch 

floppy disk drive for data portability. The 
new 5.25-inch 37 disk system, available 
with 1 or 2 drives, adds up to 1.28 mega- 
bytes of storage. Both plug-in systems 
have write protection. 

SERVICE AND SUPPORT- Prompt and professional serv- 
ice and assistance is available nationally through Heathkit 
Electronic Centers, Zenith Data Systems for commercial 
users or through Heath factory servicing and phone-in tech- 
nical assistance. 

Complete, integrated computer hardware and software, de- 
signed to serve and grow with you - that's what to look for in 
a strong partner. And with Heath/Zenith, you get it all. 



Heath/Zenith computer products are 
sold nationwide through Heathkit 
Electronic Centers* (check your white 
pages for locations). For a FREE 
colorful full-line catalog, write: 
Heath Co., Dept. 020-914, 
Benton Harbor, Ml 49022. 




HEATH/ZENITH 




Your strong partner 




Product specifications are subject to change without notice. 

Heath Company and Veritechnology Electronics Corporation are wholly-owned 

subsidiaries of Zenith Radio Corporation 

•Heathkit Electronic Centers are operated by Veritechnology Electronics Corporation 
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'No one else 
gives you 
as many 
functions in 
a handheld 
DMM. 

Now you can 
move up to 
Fluke." 



We've got great news for people 
who've been holding out for a high 
quality, liigh performance DMM at a 
moderate price; fluke's new nine 
function model D 801 is now available 
at select electronics supply stores. 

With a suggested I'.i-i. price of only 
$249 and features vou won't find in any 
other handheld DMM. the D80f is an 
exceptional value. Here's why, 

Ixigic level and continuity 
testing: A real time-saver for 
troubleshooting passive circuits in pcb's. 
cables, relay panels and the like. The 
D 804 has a switch-selectable audible 
tone and visual symbols to indicate 
continuity or logic levels. 

Direct temperature readings in 
°C: Used with any K-type 



thermocouple, the D 804 delivers fully- 
compensated readings in °C from 
■20% to + 126o°C. for checking 
heating and refrigeration systems 

Peak hold feature captures 
transients: A short-term memory in 
the D 804 captures and holds the peak 
reading of a motor starting current. 

And more: 0.1*7 basic dc accuracy, 
conductance. 26 measurement ranges, 
battery, safety -designed test leads and a 
one year parts and labor warranty. A 
full line of accessories is also available 
to extend the measurement capabilities 
of your DMM. 

Ask your dealer about the 
powerful, versatile D 804 and the rest of 
flukes new Series D line of low-cost 
digital multimeters 



From the world 
leader in DMM's. 
Now we've designed 
one for you. 



1 1 • 


|l -m 


1 SL1 TIT 



B6S-A 
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f 




Suggested U.S. list price 

:chnical data circle No. 15 

1264-1/D804 



If your dealer doesn't carry Series D 
Multimeters yet, call this number. We'll be 
happy to tell you who does. 1-800-426-0361 



FLUK 



